Dickey-Lincoln School Lakes Project Environmental Impact Statement: Appendix E: Aquatic Ecosystem and Fisheries Studies by Schmitt, Christoipher J. et al.
The University of Maine
DigitalCommons@UMaine
Dickey-Lincoln School Lakes Project Maine Government Documents
1977
Dickey-Lincoln School Lakes Project
Environmental Impact Statement: Appendix E:
Aquatic Ecosystem and Fisheries Studies
Christoipher J. Schmitt
James R. Beltz
Normandeau Associates, Inc.
New England Division
United States Army Engineer Division
Follow this and additional works at: https://digitalcommons.library.umaine.edu/dickey_lincoln
Part of the Aquaculture and Fisheries Commons, Biological Factors Commons, Climate
Commons, Fresh Water Studies Commons, Other Forestry and Forest Sciences Commons, and the
Other Statistics and Probability Commons
This Report is brought to you for free and open access by DigitalCommons@UMaine. It has been accepted for inclusion in Dickey-Lincoln School
Lakes Project by an authorized administrator of DigitalCommons@UMaine. For more information, please contact
um.library.technical.services@maine.edu.
Repository Citation
Schmitt, Christoipher J.; Beltz, James R.; Normandeau Associates, Inc.; New England Division; and United States Army Engineer
Division, "Dickey-Lincoln School Lakes Project Environmental Impact Statement: Appendix E: Aquatic Ecosystem and Fisheries
Studies" (1977). Dickey-Lincoln School Lakes Project. 32.
https://digitalcommons.library.umaine.edu/dickey_lincoln/32
A Q U A T I C ECOSYSTEM A N D 
FISHERIES STUDIES 
D I C K E Y - L I N C O L N SCHOOL LAKES PROJECT 
SAINT J O H N RIVER, MAINE 
•f 
DEPARTMENT OF THE ARMY 
NEW ENGLAND DIVISION, CORPS OF ENGINEERS 
WALTHAM, 
02154 
M A Y 1977 
LIBRARIES 
UNIVERSITY OF MAINE 
State of Maine Collection 
RAYMOND H . FOGLER LIBRARY 
O R O N O 
I 
i 
AQUATIC ECOSYSTEM AND FISHERIES STUDIES 
DICKEY-LINCOLN SCHOOL LAKES PROJECT 
SAINT JOHN RIVER, MAINE 
Prepared for 
U.S. ARMY CORPS OF ENGINEERS 
New England Division 
under 
CONTRACT NO. DACW33-76-C-0007 
by 
NORMANDEAU ASSOCIATES, INC. 
Bedford, New Hampshire 
Principal Contributors: 
Christopher J. Schmitt 
James R. Beltz 
May 1977 
ACKNOWLEDGEMENTS 
Normandeau Associates, Inc. gratefully acknowledges the 
assistance of the Maine Department of Inland Fisheries and Wild-
life and the U.S. Fish and Wildlife Service for their technical 
and administrative assistance. We are particularly indebted to 
K. Warner, 0. Fenderson, P. Bourque, MDIFW and W. Robinson, 
USFWS. 
TABLE OF CONTENTS 
PAGE 
A. THE PRESENT STATE OF THE AQUATIC ECOSYSTEM 1 
1. Introduction 1 
a. Streams 3 
b. Lakes and Ponds 4 
2. Dickey Reservoir Area 4 
a. Habitat Description and Variation 
1) Streams 
a) Water Quality and Related 
Aspects . . . . . 
b) Brook Trout Habitat 
(1) General 
(2) Ninemile Bridge to Big 
Black. 10 
(3) Big Black 13 
(4) Chimenticook and Pocwock . . 13 
(5) Pocwock to Little Black. \ . 14 
(6) Little Black 14 
2) Lakes 14 
b. Ffsh Species Presence and Abundance . . . . 16 
c. Brook Trout Populations 17 
1) Age and Growth 17 
2) Population Dynamics 19 
3) Food Habits 19 
PAGE 
4) Brook Trout Populations Within Each 
Subdrainage of the Proposed Dickey 
Lake Area 21 
a) Age and Growth and Population 
Dynamics' 21 
(1) Ninemile Bridge to Big 
Black 23 
(2) Big Black 23 
(3) Chimenticook and Pocwock. . . 23 
(4) Pocwock to Little Black . . . 23 
(5) Little Black 24 
b) Food Habits 24 
d. Community Descriptions 24 
1) Cold-Water Streams 25 
2) Warm-Water Stream Communities. . . 25 
3) Lakes and Ponds 26 
4) Conclusions 27 
3. Dickey Reservoir Littoral Zone and Periodically 
Inundated Zone 27 
a. Habitat Description and Variation 27 
b. Brook Trout Habitat 29 
1) Saint John Above Big Black 29 
2) Big Black 29 
3) Chimenticook and Pocwock 29 
4) Saint John From the Pocwock to the Little Black 3 0 
ii 
PAGE 
5) Little Black 30 
c. Brook Trout Populations 30 
4. Lincoln School Area 31 
a. Habitat Description and Variation 31 
1) Streams 31 
2) Lakes 32 
b. Brook Trout Populations 33 
1) Streams 33 
a) Age, Growth, and Population 
Dynamics 33 
b) Food Habits 33 
2) Lakes 34 
5. Downstream Areas 34 
a. Habitat Description 34 
1) St. Francis 34 
2) Ft. Kent 36 
b. Brook Trout Populations 36 
B. THE STATE OF THE AQUATIC ECOSYSTEM THROUGH THE PRO-
JECTED LIFE OF THE PROPOSED PROJECT WITHOUT PROJECT 
IMPLEMENTATION 3 9 
1. Timber Exploitation at Present Levels 3 9 
2. Increased Levels of Timber Exploitation 40 
3. Other Considerations 4 0 
4. Summary 41 
iii 
PAGE 
C. THE AQUATIC ECOSYSTEM THROUGH THE PROJECTED LIFE OF 
THE PROPOSED PROJECT WITH PROJECT IMPLEMENTATION . . . 44 
1. Dickey Lake Area 4 4 
a. The Biological Limnology of the Proposed 
Reservoir 4 4 
1) General Physiography and Limnology. . . 4 4 
2) Primary Producers 4 4 
a) Macrophytes 4f> 
b) Periphyton 4 7 
c) Phytoplankton 4 8 
d) Primary Production Summary . . . . 5 2 
3) Consumers 5 3 
a) Zooplankton ^3 
b) Benthic Macroinvertebrates . . . . 55 
(1) Habitat Succession 5 5 
(2) Colonization and Succession 
by Benthic Invertebrates. 59 
(3) Effects of Drawdown and 
Power Operation on the 
Benthic Community 62 
c) Zooplankton and Macrobenthos 
Summary 6 5 
b. Fishes in the Dickey Reservoir Area 6 7 
1) General Information 6 7 
2) Fish Species Currently Present Within the Project Area 7 0 
IV 
PAGE 
a) Non-game Species 70 
(1) Round Whitefish 70 
(2) White Sucker 71 
(3) Longnose Sucker 72 
(4) Burbot 72 
(5) Slimy Sculpin 73 
(6) Yellow Perch, 74 
(7) Fall fish 75 
(8) Lake Chub 75 
(9) Brown Bullhead 76 
(10) Other Non-Game Species. . . . 76 
b) Pelagic Forage Species 76 
(1) Lake Whitefish 76 
(2) Rainbow Smelt 77 
c) Gamefish Species 78 
(1) Brook Trout 78 
(2) Landlocked Atlantic Salmon. . 81 
3) Species for Potential Introduction. . . 83 
a) Lake Trout 83 
b) Forage Fishes 86 
c) Introduced Invertebrate Forage . . 88 
IV 
PAGE 
f i 
4) Fish Specie^ Succession 89 
5) Potential Sport Fisheries Productivity. 90 
6) Pesticides and Heavy Metals 95 
c. Alternatives to Enhance Biological 
Productivity 96 
d. Fish Losses Through Normal Power Operation . 97 
e. Dickey Lake Summary 98 
2. Lincoln School Re-regulating Reservoir Area . . . 101 
a. General Limnology 101 
b. Biota 103 
c. Lincoln School Summary 104 
3. Saint John River Downstream Area 105 
a. General Limnology 105 
b. Biota 109 
1) Plankton and Periphyton Ill 
2) Macrophytes 113 
3) Benthic Macroinvertebrates 114 
4) Fishes 118 
5) Downstream Summary 122 
D. MITIGATION OF ADVERSE ENVIRONMENTAL IMPACTS ON THE 
AQUATIC ECOSYSTEM 123 
E. ADDITIONAL CONSIDERATIONS 124 
F. LITERATURE CITED 126 
vi 
LIST OF FIGURES 
PAGE 
1. Upper Saint John watershed study area, 1975. Lettered 
areas delineated by dashed lines represent sub-water-
sheds; numbers represent water quality sampling 
stations 2 
2. Phytoplankton production vs. latitude and mean 
annual air temperature based on lakes and reservoirs 
located throughout the world. From Brylinsky and 
Mann, 1973 49 
3. Phytoplankton production vs. chlorophyll ^concen-
tration based on lakes and reservoirs located 
throughout the world. From Brylinsky and Mann, 
1973 50 
4. A hypothetical cross-section of Dickey Lake illus-
trating the extent of the proposed clear zone and 
flooded forest and several other ecologically 
important characteristics 57 
5. Bathymetric distribution of the macroinvertebrate 
fauna in regulated (BlSsjon) and unregulated 
(Ankarvattnet) Swedish flakes. From Grimas (1962) . . 63 
6. The numerical abuhdance of benthic invertebrates in 
relation to factors affecting their distribution. 
The lower portion shows a diagrammatic profile of 
Barrier Reservoir, Alberta. The upper portion shows 
an outline map with the sites of the dredging stations. 
From Fill ion (1967) 64 
7. Angling yield related to the morphoedaphic index for 
a relatively homogeneous group of nine Precambrian 
lakes in Algonquin Park, Canada. The component 
parts of the MEI cover only a small range for this 
group of lakes (TDS -- 28-54 mg/liter; mean depth --
4.6-8.8 m; MEI -- 2-10). Data were taken from 
Martin (1966) and Fraser (1972). Figure from Ryder 
et al., 1974 92 
vii 
PAGE 
8. Range of total dissolved solids, mean depth, and the 
morphoedaphic index (Ryder, 1965) as indicated from 
58 selected lakes from North America, Africa and 
Eurasia. Figure from Ryder et_ al_., 1974 93 
9. Simulated thermal regime for water released from 
Lincoln School Dam in 1970. USACE, unpublished 
data 102 
10. Daily water temperature simulation at Fort Kent, 
Maine, 1970, with and without implementation of 
Dickey-Lincoln School Lakes Project. USACE, 
unpublished data I U b 
11. Projected daily fluctuations in river staqe (A) and 
discharge (B) at the Lincoln School Dam site and three 
locations downstream. USACE, unpublished data. . . . 108 
12. Lincoln School temperature simulations. USACE, 
unpublished data H O 
viii 
LIST OF TABLES 
PAGE 
1. TRIBUTARY STREAM MILEAGE BELOW MAXIMUM POOL HEIGHT* . 5 
2. TRIBUTARY STREAM MILEAGE ABOVE MAXIMUM POOL HEIGHT* . 6 
3. WATER QUALITY DATA FROM TRIBUTARY STATIONS LOCATED 
ABOVE MAXIMUM POOL HEIGHT* 8 
4. WATER QUALITY DATA FROM TRIBUTARY STATIONS LOCATED 
BELOW MAXIMUM POOL HEIGHT* 9 
5. TRIBUTARY STREAM FISH DISTRIBUTION ABOVE MAXIMUM 
POOL HEIGHT*. RESULTS DENOTE THE NUMBER OF STREAMS 
WITH THE INDICATED SPECIES ABUNDANCE 11 
6. TRIBUTARY STREAM FISH DISTRIBUTION BELOW MAXIMUM 
POOL HEIGHT*. RESULTS DENOTE THE NUMBER OF STREAMS 
WITH THE INDICATED SPECIES ABUNDANCE 12 
7. PHYSICAL AND BIOLOGICAL CHARACTERISTICS OF 18 
SURVEYED LAKES IN THE UPPER SAINT JOHN DRAINAGE 
SYSTEM 15 
8. LENGTH AT CAPTURE COMPARISONS FOR BROOK TROUT 
FROM STREAMS 17 
9. LENGTH AT CAPTURE COMPARISONS FOR BROOK TROUT 
FROM LAKES 18 
10. AGE AND GROWTH SUMMARY FOR ALL UPPER SAINT JOHN 
DRAINAGE STREAM BROOK TROUT, 1975 20 
11. BROOK TROUT GUT CONTENT SUMMARY, ALL STREAM 
STATIONS 21 
12. BROOK TROUT GROWTH IN STREAMS 22 
13. AGE AND GROWTH DATA AVERAGED OVER STATIONS LOCATED ABOVE AND BELOW MAXIMUM POOL HEIGHT 30 
ix 
PAGE 
14. LINCOLN SCHOOL AREA BROOK TROUT GROWTH CHARACTER-
ISTICS 33 
15. FISH ABUNDANCE IN MAJOR STREAM AND RIVER SAMPLES. . . 35 
16. BROOK TROUT AGE AND GROWTH FROM DOWNSTREAM AREAS. . . 37 
17. MORPHOMETRIC, PHYSIOGRAPHIC, CLIMACTIC, AND EDAPHIC 
PARAMETERS OF 15 NATURAL NORTH AMERICAN LAKES AND 
THE PROPOSED DICKEY LAKE. DATA FROM RYDER (1972) 
AND BROOKS AND DEEVEY (1966) 45 
18. FAMILIES OF FISHES NATIVE TO 15 NATURAL NORTH 
AMERICAN LAKES, AND THE PROPOSED DICKEY LAKE, 
NUMBERS DENOTE NUMBERS OF GENERA, AND SPECIES 
FOUND IN EACH LAKE. DATA FROM RYDER (1972); 
MOOSEHEAD DATA FROM BROOKS AND DEEVEY, 1966 68 
19. LIST OF 20 SPECIES NATIVE TO ABOUT 60% OR MORE OF 
15 NATURAL NORTH AMERICAN LAKES, AND THE PROPOSED 
DICKEY LAKE. WHERE GENUS NAME ONLY IS GIVEN, TWO 
OR MORE ALLOPATRIC CONGENERIC SPECIES OCCUPYING 
APPROXIMATELY SIMILAR NICHES IN DIFFERENT LAKES 
ARE INCLUDED. DATA FROM RYDER (1972). MOOSEHEAD 
DATA FROM BROOKS AND DEEVEY (1966) 69 
20. MONTHLY DISCHARGES (cms) FQR THE SAINT JOHN RIVER 
BELOW THE FISH RIVER AT FORT KENT, MAINE, 1930 
TO 1966. (MODIFIED FkOM USACE, 1967b) 107 
21. EPILITHIC ALGAE GENERA SAMPLED AT FOUR STATIONS 
IN THE UPPER SAINT JOHN RIVER DRAINAGE, SEPTEMBER 
10 AND 14, 1976 112 
22. BENTHIC ORGANISMS AVAILABLE TO THE SAINT JOHN 
RIVER FROM THE LOWER ALLAGASH RIVER COMPARED WITH 
ORGANISMS FOUND IN THREE OTHER REGULATED RIVERS . . . 117 
23. FISH SPECIES OF THE DICKEY-LINCOLN SCHOOL DOWN-
STREAM AREA BEFORE AND AFTER PROJECT IMPLEMENTATION . 119 
x 
AQUATIC ECOSYSTEM AND FISHERIES STUDIES 
DICKEY-LINCOLN SCHOOL LAKES PROJECT 
SAINT JOHN RIVER, MAINE 
I. EXISTING AQUATIC ECOSYSTEM 
A. THE PRESENT STATE OF THE AQUATIC ECOSYSTEM 
1. Introduction 
The Upper Saint John River basin above the proposed 
Dickey-Lincoln School Lakes project covers 4086 square miles 
(10,578 km2), and contains approximately 3450 miles (5551 km) of 
intermittent and continuously flowing streams. There are approx-
imately 1900 stream miles (3057 km) above the Dickey Dam site, and 
an additional 1550 stream miles (2494 km) in the uncontrolled 
portion of the watershed between Lincoln School Dam and the Dickey 
Dam, most of which is in the Allagash River watershed. The 
Dickey-Lincoln School Lakes project would inundate 287 stream miles 
(462 km) in the Saint John River basin. Dickey Lake would inundate 
267 stream miles (430 km) (54.9 miles [88 km] along the Saint John 
mainstem), and Lincoln School Reservoir would inundate 20 stream 
miles (32 km), 10.6 (17.1 km) along the mainstem and 4.7 miles 
(7.6 km) along the Allagash River. There are also numerous lakes 
and ponds throughout the watershed, the more important of which 
include the Negro Lakes, Depot, East, and Little East Lakes, and 
the Falls Ponds (Figure 1). Standing water within this region 
also includes many small ponds and innumerable beaver impound-
ments'. 
Throughout this report, the following naming conventions 
will be used: 1) the study area is the region of the Saint John 
River from Fort Kent to Ninemile Bridge and the drainage areas of 
all Saint John tributaries between Lincoln School and Ninemile 
Bridge within the United States, excluding the Allagash River 
drainage; 2) the Dickey Lake Area is that region which would be 
inundated by the proposed Dickey Dam and the drainage areas of all 
rivers and streams (excluding the Saint John River) flowing into 
that proposed reservoir; 3) the Lincoln School Reservoir area is 
that region which would be inundated by the proposed Lincoln School Dam, 
and the drainage areas of all tributaries flowing into that 
reservoir area; 4) the downstream region is that portion of the 
Saint John River downstream of the proposed Lincoln School Dam to 
Madawaska. 
Previous biological field work in the study area is 
limited to the brook trout habitat survey done by Warner (1957) in 
1 
DICKEY LINCOLN 
SCHOOL P R O J E C T ^ 
UEBEC 
NEW 
BRUNSWICK 
CANADA 
UNITED) 
STATES! Depot 
Sixth Lake 
GARDNER MT. 
Wiggins Bk. 
First Lake 
Second Lake 
Third Lake Negro Brook 
Fourth Lake Lakes 
Fifth Lake 
NJ 
•I^JC DEBOULLIE MT. 
: SUB DRAINAGE AREAS . 
A) Lincoln School - Dickey Dam Site; B) Little Black River; 
C) Little Black - Pocwock Stream; D) Pocwock & Chimenticook; 
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Figure 1. Upper Saint John watershed study area, 1975. Lettered areas delineated by dashed lines 
represent sub-watersheds; numbers represent water quality sampling stations. 
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connection with the proposed Rankin Rapids Dam Project. Warner 
concluded that the upper Saint John drainage consisted largely of 
seasohal brook trout habitat. Brook trout remained in the larger 
streams such as the Saint John River, the Big and Little Black 
Rivers, and Depot Stream, feeding on the abundant aquatic insect 
fauna, until water temperatures warmed to about 70°F (21°C). 
Above this temperature the brook trout left the larger streams, 
seeking cooler tributaries and springs. This indicates that the 
amount of cool water areas readily accessible during warm periods 
may be a limiting factor controlling brook trout abundance. 
Warner (1957) then contrasted the situation in the upper Saint 
John to that of the Allagash, where a relatively continuous source 
of cool water is present throughout the summer due to the many 
lakes in its drainage area. In this river, brook trout are able 
to remain in the river almost all year, and provide a superb 
fishery. 
With Warner's (1957) work as background, the 1975-76 
fishery survey was undertaken to assess more completely the Upper 
Saint John aquatic ecosystem in terms of brook trout resources. 
An assessment of primary productivity and community dynamics, 
water quality, and brook trout habitat availability and population 
status was completed to develop a baseline description of the 
existing aquatic ecosystem which could serve as an aid in pre-
dicting the environmental effects of the proposed Dickey-Lincoln 
School Lakes Project. The results and conclusions presented in 
this report were based on the five-week intensive survey of repre-
sentative lakes and streams completed in September 1975, a three-
week field program in 1976, Warner's (1957) study, and ongoing 
field work by the Maine Department of Inland Fisheries and Wild-
life. 
a. Streams 
Of the approximately 950 tributary stream miles (1528 
km) in the Saint John River watershed study area, 429 miles (690 
km) are named on topographic maps. Of these 429 miles (690 km), 
135 miles (217 km) (31.5%) were surveyed. The aquatic habitat of 
each stream was evaluated by a fishery biologist who walked along 
each stream noting stream width, depth, substrate, gradient, 
current, stream cover, fish cover, aquatic plants, fish, and 
stream configuration. Stream sections, demarcated by geological 
markers, were then rated for their suitability as brook trout 
spawning, nursery, and adult holding habitat. Spawning habitat 
was rated on the abundance of spawning substrate (fine gravel in 
moderately flowing water) available. Nursery conditions were 
based on the amount of riffle and pool areas with adequate stream 
and fish cover, that maintained low temperatures and high oxygen 
levels. Adult holding areas were rated primarily on the number of 
holding pools available, the amount of stream and fish cover, and 
4 
appropriate water temperature and dissolved oxygen levels. Rela-
tive beaver activity and accessibility of the tributaries to brook 
trout migrating upstream from the major rivers were also assessed. 
To summarize the data more effectively, the study area was divided 
into seven subdrainages (Figure 1); the streams, lakes, and ponds 
within each are tabulated in Exhibit A, Table Al. Stream classi-
fications for the study area above and below maximum reservoir 
pool heights are summarized in Tables 1 and 2. Exhibit A, Table 
A4 contains the same information totalled within each subdrainage. 
These data include the results of the 1975-76 surveys, and fish-
eries surveys by the Maine Department of Inland Fisheries and 
Wildlife. Data on which the stream and lake classifications are 
based appear in Exhibit D. 
b. Lakes arid Ponds 
Of the approximately 27 named lakes and ponds within the 
study area, 10 were surveyed as part of the present investigation. 
In addition, 14 have been surveyed by the Department of Inland 
Fisheries and Wildlife. Because some overlap exists between 
investigations, data are available for 18 lakes. Combined results 
of the lakes surveys are presented on page 12 . 
2. Dickey Reservoir Area 
a. Habitat Description and Variation 
This study area comprises that part of the Saint John 
River watershed which lies between the Dickey Dam site and Nine-
mile Bridge within the United States (Figure 1). Below the 910 ft 
(277 m) msl (Mean Sea Level)* contour lie 55 mi (88.5 km) of the 
Saint John River, 58 mi (93 km) of major tributary streams (Big 
and Little Black Rivers), 109 mi of named tributary streams, and 
45 mi (72 km) of unnamed brooks (Table 1). The entire Dickey Lake 
area contains 267 mi (430 km) of streams and rivers that would be 
inundated. 
1) Streams 
The streams in the proposed Dickey Lake area are char-
acterized in Tables 1 and 2. Suitable brook trout habitat avail-
*Reference datum level for U.S. Geological Survey and Corps of 
Engineers topographic maps. 
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TABLE 1. TRIBUTARY STREAM MILEAGE BELOW MAXIMUM POOL HEIGHT.* 
SUBDRAINAGE 
Ninemile Bridge 
to Big Black 
Big Black 
Big Black to 
Chimenticook 
Chimenticook & 
Pocwock 
Pocwock to 
Little Biack 
Little Black 
Little Black to 
Dickey Dam Site 
Dickey Dam Site to 
Lincoln School 
#(miles) % 
#(miles) 
#(miles) 
#(miles) 
#(miles) 
#(miles) % 
#(miles) 
#(miles) % 
TOTAL 
MILEAGE 
22.9 
36.2 
6.4 
14.8 
23.4 
49.4 
2.2 
# STREAMS 
SURVEYED 
MILEAGE + 
SURVEYED 
3.8 
16 .6 
6.2 
17.2 
10 .1 
68.2 
10.9 
46.6 
15.6 
6.0 
0.6 
27.3 
SPAWNING MILEAGE 
SURVEYED 
EXC. GOOD FAIR POOR 
3.0 
79.0 
0.8 
21.0 
4.5 
72.6 
1.7 
27.4 
NURSERY MILEAGE 
SURVEYED 
EXC. GOOD FAIR POOR 
NO STREAMS SURVEYED 
0 3.0 
0 29.7 
1.0 
9.9 
0 . 6 
5.5 
1.0 9.3 
9.2 85.3 
4.9 
31.3 
6.5 
41.6 
6.1 
60.4 
4.2 
27.1 
1.5 2.3 
39.5 60.5 
6.2 100-0 
5.5 1.6 3.0 
54.5 15.8 29.7 
0.6 
5.5 
10.0 o.3 
92.2 2.3 
11.6 4.0 0 
74.4 25.6 0 
NO STREAMS THIS SECTION 
0.6 
100.0 
6.3 
42.0 
0.3 
58.0 
TOTAL ABOVE 
DICKEY DAM 
TOTAL BELOW 
DICKEY DAM 
#(miles) % 
#(miles) 
153.1 
2.2 
20 46 6 0 6 11 9 22 1 
30 4 1 3 25 2 47 3 
0 6 0 0 0 6 
27 3 0 0 100 0 
12.03 
25.5 
0 6 28 6 14 4 3 0 
1 3 61 5 30 8 6 5 
0 0 0 3 0 
0 42 0 58 0 0 
NO. OF STREAMS WITH OBSTRUCTIONS 
ADULT TO TROUT PASSAGE AT LOW WATER 
SUBDRAINAGE 
HOLDING MILEAGE BEAVER ACTIVITY BEAVER BOULDER GRAVEL 
EXC. GOOD FAIR POOR EXT. LIM. ABS. UNOBST. DAM CASCADE DELTA UNKNOWN 
Ninemile Bridge to #(miles) 0 l. 5 2.3 0 1. 5 0. 8 1.5 4 1 
Big Black % 0 39. 5 60.5 0 39. 5 21. 0 29.5 
Big Black #(miles) 0 3. 0 3.2 0 0 1. 5 4.7 2 2 
% 0 48. 4 51.6 0 0 24. 2 75.8 
Big Black to #(miles) — - NO STREAMS S URVEYED 
Chimenticook % 
Chimenticook & #(miles) 0 4. 0 1.6 4 5 1. 6 4. 5 4.0 2 
Pocwock % 0 39. 6 15.8 44 6 15. 8 44. 6 39.6 
Pocwock to #(miles) 6 0 4 0 0.6 0 3 5. 0 5. 0 0.9 2 1 
Little Black % 55. 3 36. 9 - 5.5 2 3 46. 1 46. 1 7.8 
Little Black #(miles) 1. 0 10. 3 4.3 0 0 4. 5 5. 9 5.2 4 2 1 
% 6. 4 65. 9 27.7 34. 2 28. 8 37. 7 33.5 
Little Black to #(miles) — _ NO STREAMS T HIS SECTION 
Dickey Dam Site 
Dickey Dam Site #(miles) 0 0 0.6 0 0 0. 6 0 1 2 
to Lincoln School % 0 0 100 .0 0 0 100 0 0 
TOTAL ABOVE #(miles) 7. 0 22. 8 12.0 4 8 12. 6 17. 7 16.3 14 2 0 2 3 
DICKEY DAM % 14 9 48. 3 25.8 10 1 26. 7 38. 0 34.5 
TOTAL BELOW #(miles) 0 0 0.6 0 0 0. 6 0 1 0 0 2 0 
DICKEY DAM 0 ion. 0 0 0 100. 0 0 
* 
910 ft msl above Dickey Dam site, 612 ft msl below 
Total tributary mileage (surveyed and unsurveyed) from maximum pool height to confluence 
+ D o e s not include mileage of Big Black, Little Black or Saint John River mainstem 
TABLE 2. TRIBUTARY STREAM MILEAGE ABOVE MAXIMUM POOL HEIGHT*. 
ADULT 
# STREAMS TOTAL** MILEAGE SPAWNING MILEAGE NURSERY MILEAGE HOLDING MILEAGE BEAVER ACTIVITY 
SUBDRAINAGE SURVEYED MILEAGE SURVEYED EXC. GOOD FAIR POOR EXC. GOOD FAIR POOR EXC. GOOD FAIR POOR EXT. LIMT. A"BS. 
Ninemile Bridge #(miles) 5 72.7 10. 7 0 0 3 2 7 5 0 7 .2 2 0 1.5 0 6 5 2 7 1 5 4 0 6 7 0 
to Big Black % 
1 
14. 7 0 0 29 9 70 1 0 67 .3 18 7 14.0 0 60 8 25 2 14 0 37 4 62 6 0 
Big Black #(miles) 4 372.4 8. 3 0 0 2 0 6 3 0 8 3 0 0 0 8 3 0 0 5 0 3.3 
% 2. 2 0 0 24 1 75 9 0 0 100 0 0 0 0 100 0 0 0 60 2 39.8 
Big Black to #(miles) 0 8.0 0 NO STREAMS SURVEYED THIS SECTION 
Chimenticook % 0 
Chimenticook & #(miles) 2 86.4 16. 4 0 2.0 11 5 2 9 2. 5 11 .0 2 9 0 2. 5 11 0 2 9 0 7. 9 6. 0 2.5 
Pocwock % 19. 0 0 12.2 70 1 17 7 15. 2 67 .1 17 7 0 15. 2 67 1 17 7 0 48. 2 36. c 15.2 
Pocwock to #(miles) 3 46.4 14. 7 3.9 1.0 7 8 2 0 3. 9 10 5 0 3 0 4 5 60 3 9 0 3 3. 5 5 6.2 
Little Black % 31. 7 26.6 6.8 52 9 13 7 26. 6 71 .7 1 7 0 30 7 41 0 26 6 1. 7 23. 9 34. 1 42 
Little Black #(miles) 6 109.1 18. 9 0 0.1 6 0 12 8 0 18 9 0 0 3 0 11 2 4 7 0 2 0 9. 1 7.8 
% •17. 3 0 0.5 31 8 67 7 0 100 .0 0 0 15. 9 59 4 24 7 0 10. 6 48. 2 41.2 
Little Black to #(miles) 0 0 NO STREAMS THIS SECTION 
Dickey Dam Site % 
Dickey Dam Site #(miles) 6 70.2 18. 9 8.5 0.7 7 2 2 5 1. 5 14 .7 2 7 0 1 5 14 2 3 2 0 0 16. 5 2. 4 
to Lincoln School % 26. 9 45.1 3.7 37 9 13 3 8. 0 78 .0 14 0 0 8. 0 75 3 16 7 0 D 87. 5 12.5 
TOTAL ABOVE DICKEY #(miles) 20 695.0 69. 9 3.9 3.1 30 5 31 5 6. 4 47 6 13 5 1.5 10. 0 34 7 22 5 1. 8 17. 4 31. 8 19. 8 
% 9. 9 5.7 4.5 44 2 45 6 9. 3 69 .0 19 5 2.2 14 5 50 4 33 6 2. 5 25. 3 46. 1 28.6 
TOTAL BELOW DICKEY #(miles) 6 70.2 18. 9 8.5 0.7 7 2 2 5 1. 5 14 .7 2 7 0 1. 5 14 2 3 2 0 0 16. 5 2. 4 
% 26. 9 45.1 3.7 37 9 13 3 8. 0 78 .0 14 0 0 8. 0 75 3 16 7 0 0 87. 5 12.5 
*910 ft msl above Dickey Dam Site, 610 ft msl below 
**Total Tributary Mileage (Surveyed and Unsurveyed) from headwaters to maximum pool height. 
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ability varied considerably due to temperature, cover, substrate, 
and accessibility considerations. For this reason, a set of 
standards was established to rate each stream section surveyed as 
"excellent", "good", "fair", or "poor" habitat for the three brook 
trout life history phases and activities (spawning, nursery and 
adult holding). Water quality data (including temperature, dis-
solved oxygen, and pH measurements), gathered during the 1975-76 
surveys, were used in the rating procedure in addition to biolog-
ical considerations such as numbers of adult and juvenile brook 
trout present in electrofishing samples, numbers of competing 
species present, and growth and condition of brook trout in each 
surveyed stream section. A detailed description of the criteria 
used in rating stream sections is presented in Exhibit A. 
a) Water Quality and Related Aspects 
Water quality data from stream stations located above 
and below maximum pool height are contained in Tables 3 and 4, 
respectively. These data represent the range of values encount-
ered during the August-September 1975 survey. Generally, water 
quality in the streams varied from that which is typical of the 
cold-water stream habitat type favored by brook trout (<18°C) 
(64.4°F) to a warm-water type inhabited by more tolerant species. 
There was considerable temperature variation both within and 
between streams, resulting from the effects of differing ground 
water levels, shading, and flow rates between stream reaches. 
Temperatures as low as 7°C (94.6°F) were recorded in the East 
Branch of Pocwock Stream, where there are many springs and good 
shading, whereas the lower, open reaches of Pocwock Stream and 
Chimenticook Stream approached 20°C (68°F). Temperature ranges 
displayed within each of the subdrainages, however, were very 
similar (Tables 3 and 4). 
Generally, of the parameters measured in the 1975 study, 
only temperature fell outside the known preferred range for brook 
trout. Possible exceptions to this were turbidity and total 
dissolved solids (TDS), observed but not measured in the upper 
reaches of the Campbell Branch of the Little Black following a 
rainstorm. 
b) Brook Trout Habitat 
(1) General 
Brook trout habitat for adult, nursery and spawning 
purposes is present in the Dickey Lake area in the quantity and 
quality listed in Tables 1 and 2. Conditions for adults ranged 
from "poor", in those streams (such as Pocwock Stream) which were 
TABLE 3. WATER QUALITY DATA FROM TRIBUTARY STATIONS LOCATED ABOVE MAXIMUM POOL HEIGHT.* 
NUTRIENTS 
DISSOLVED 
OXYGFN DH TEMP COND TIIRB COLOR TDS 
0RTH0- TOTAL 
NITRATE PHOSPHATE FILTERED UNFILTERED 
SUBDRAINAGE mg/1 °C • • * * * mg/1 mg/1 ug/i pg/i ug/1 
Ninemile Bridge min. 6.9 6.1 12 60 .9 135 136.5 .197 34 48 87 
to Big Black max. 10.3 8.0 17 78 
Big Black min. 
max. 
8.8 
9.5 
6.3 
7.3 
12 
18 
65 
Big Black to 
Chimenticook 
1 
min. 
max. NO STREAMS SURVEYED 
Chimenticook and min. 9.4 6.4 14 38 NO WATER QUALITY STATIONS AT 
Pocwock max. 9.7 6.8 17 95 THESE LOCATIONS 
Pocwock to min. 9.3 6.0 10 80 
Little Black max. 11.1 7.3 16 122 
Little Black min. 
max. 
9.2 
10.0 
6.8 
7.2 
12 
12 
65 
110 
Little Black to 
Dickey Dam 
min. 
max. NO STREAMS THIS SECTION 
Dickey Dam site min. 
max. 
6.6 
10.4 
7.2 
7.8 
12 
16 
86 
150 
*910 ft msl above Dickey Dam, 612 ft msl below. 
** ymhos/cm 
*** 0-10 ftu 
**** APHA Cobalt-Platinum Standard 
TABLE 4. WATER QUALITY DATA FROM TRIBUTARY STATIONS LOCATED BELOW MAXIMUM POOL HEIGHT.* 
NUTRIENTS 
SUBDRAINAGE 
DISSOLVED 
OXYGEN pH TEMP COND TURB COLOR IDS NITRATE 
ORTHO-
PHOSPHATE 
TOTAL 
FILTERED 
P0„ 
UNFILTERED 
mg/1 °C • * * * * 
* * * * mn/1 mg/1 ug/i ug/i yg/i 
Niftemile Bridge to min. 7.3 6.5 9 45 0.3 40 80.2 .060 9 26 80 
Big Black max. 10.2 6.9 15 88 3.3 115 143.5 .180 29 68 107 
Big Black min. 7.0 7.0 12 72 0.6 <60 125.2 .066 13 31 71 
max. 10.3 7.9 18 88 1.2 110 .178 21 56 98 
Big Black to 
Chimenticook 
Irciin. 
max. NO STATIONS SAMPLED 
Chimenticook & min. 8.1 7.0 7 38 0.2 5 81.5 .049 17 65 61 
Pocwock max. 10.2 7.5 18 89 3.0 <15 102.8 .059 28 77 77 
Pocwock to min. 8.6 6.0 10 70 0.3 0 N/A .035 30 44 44 
Little Black max. 11.1 7.3 16 144 1.1 20 N/A .118 63 69 78 
Little Black min. 8.1 6.5 10 67 0.2 5 N/A .047 33 48 48 
max. 10.7 7.2 21 140 2.0 >20 N/A .189 45 67 82 
Little Black to 
Dickey Dam Site 
min. 
max. NO STREAMS THIS SECTION 
Dickey Dam Site min. 9.5 7.1 14 86 0.0 <3 98.8 .082 22 23 38 
to Lincoln School max. 11.3 7.8 15 135' 0.6 15 103.8 .170 32 63 63 
*910 ft msl above Dickey Dam, 612 ft msl below. 
** umhos/cm 
*** 0-10 ftu 
**** APHA Cobalt-Platinum Standard 
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too warm, sunny,; shallow and/or steep, and yielded few slow-
growing adults, to "excellent", in streams such as Whitney Brook, 
which yielded many fast-growing adults. Nursery habitat was rated 
from poor to excellent according to the amount of riffle develop-
ment and fish cover available. Spawning areas also ranged from 
poor to excellent based on the amount of gravel substrate avail-
able during the fall spawning season and the presence of riffles, 
which brook trout prefer for spawning. The amount of beaver 
activity was also included in the habitat evaluation. Although 
there are both negative and positive aspects of beaver impound-
ments, most authors conclude that beaver ponds generally increase 
the productivity of brook trout fisheries (bard, 1961; Hynes, 
1969; Rupp, 1955; Neff, 1957; Smith and Saunders, 1968). Exhibit 
A contains a discussion of the positive and negative aspects of 
beaver activity on stream quality. 
There was considerable beaver activity on most streams 
within the study area, particularly on the Saint John flood plain 
where quaking aspen, big tooth aspen, and alder, which are pre-
ferred beaver foods (Hodgdon and Hunt, 1966), were most abundant. 
Most streams within the study area are characteristic-
ally 2-10 m (7-33 ft) wide, ,0.2 to 1.0 m (.7-3.3 ft) deep, of 
riffle and pool configuration, and with good stream and fish 
cover. Summer water temperatures are generally less than 20°C 
(68°F), and oxygen levels are greater than 7.0 ppm. Most streams 
contain regions of. beaver activity. Adult brook trout are present 
in most tributaries. Deviations from this general description and 
outstanding features of the tributaries are summarized by sub-
drainage in the following section; a more detailed description of 
these regions is presented in Exhibit A. Fish species presence in 
each subdrainage is summarized in Tables 5 and 6. 
(2) Ninemile Bridge to Big Black 
Streams of this subdrainage include Ninemile, Houlton, 
Connors, Priestly, and Blue Brooks. Ninemile, Houlton and Connors 
contain extensive deadwater areas. The headwaters of Houlton 
Brook, just below Houlton Pond, is a cedar bog. This region of 
low flow and heavy cover gave rise to reduced dissolved oxygen 
levels (6.9 ppm) and low water temperatures downstream of the bog. 
The greatest number of species per unit of sampling 
effort in the tributary streams was found in lower Ninemile Brook, 
a warm-water region containing brown bullhead, creek chub and 
fallfish. 
TABLE 5. TRIBUTARY STREAM FISH DISTRIBUTION ABOVE MAXIMUM POOL HEIGHT*. 
RESULTS DENOTE THE NUMBER OF STREAMS WITH THF INDICATED SPECIES 
ABUNDANCE. 
SUB DRAINAGE ! 
# STREAMS 
SURVEYED 
# STATIONS 
SAMPLED 
JUVENILE 
BROOK TROUT 
ABUND PRES ABS 
ADULT 
BROOK TROUT 
ABUND PRES ABS 
B U R B O T 
SCULPINS 
ABUND PRES ABS 
SUCKERS 
ABUND PRES ABS 
CHUBS 
ABUND PRES ABS 
MINNOWS, 
OTHER SPP. 
ABUND PRES ABS 
Ninemile Bridge | 
to Big Black 3 5 3 1 2 2 1 1 2 1 1 1 1 1 1 
Big Black 2 2 2 1 1 1 1 1 1 2 1 1 
Big Black to 
Chimenticook 
1 
0 NO STATIONS SAMPLI :D THIS SECTION 
Chimenticook & 
Pocwock 
2 2 1 1 1 1 2 2 2 1 1 
Pocwock to 
Little Black 
2 4 1 1 2 2 1 1 1 i 1 1 
Little Black 2 4 2 1 1 2 2 2 1 1 
Little Black to 
Dickey Dam Site 
0 NO STREAMS THIS S ECTION 
Dickey Dam Site 
to Lincoln School 
5 10 1 4 1 4 3 2 1 4 1 4 3 2 
TOTAL 16 27 2 11 3 3 11 2 0 12 4 1 4 11 1 7 8 3 8 5 
*910 ft msl above Dickey Dam, 610 ft msl below 
TABLE 6. TRIBUTARY STREAM FISH DISTRIBUTION BELOW MAXIMUM POOL HEIGHT*. 
RESULTS DENOTE THE NUMBER OF STREAMS WITH THE INDICATED SPECIES 
ABUNDANCE. 
SUB DRAINAGE j 
# STREAMS 
SURVEYED 
# STATIONS 
SA MPLED 
JUVENILE 
BROOK TROUT 
ABUND PRES ABS 
ADULT 
BROOK TROUT 
ABUND PRES ABS 
B U R B O T 
SCULPINS 
ABUND PRES ABS 
SUCKERS 
ABUND PRES ABS 
CHUBS 
ABUND PRES ABS 
MINNOWS, 
OTHER SPP. 
ABUND PRES ABS 
Ninemile Bridge | 
to Big Black 2 3 2 2 2 2 l 1 2 
Big Black 2 2 2 2 2 2 2 2 
Big Black to 
Chimenticook 
1 
0 NO STATIONS SAM PLED THIS SECTIC )N 
Chimenticook 
& Pocwock 
2 4 1 1 2 1 1 1 1 1 l l 1 
Pocwock to 
Little Black 
3 1 1 2 3 1 2 3 1 2 3 
Little Black 5 8 1 4 1 4 5 2 3 2 3 3 2 
Little Black to 
Dickey Dam Site 
0 NO STREAMS THIS SECTION 
Dickey Dam Site 
to Lincoln School 
0 0 NO STATIONS SAM PLED 
TOTAL 14 20 2 11 1 1 13 2 12 0 0 3 11 1 7 6 1 8 5 
*910 ft msl above Dickey Dam, 610 ft msl below 
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(3) Big Black 
Twomile and Fivemile Brooks, and Charles Branch are 
three of the Big Black tributaries surveyed. Outstanding features 
include a 15-foot (4.6 m) cascade and plunge pool below the 910 ft 
(277 m) contour on Fivemile Brook, and a cedar bog in the lower 
third of the Charles Branch. Limited cover in the lower reaches 
of Fivemile Brook was responsible for water temperatures up to 
18°C (64.4°F). 
Brook trout habitat is restricted by a lack of spawning 
substrate and adequate fish cover on all three streams, and by 
summer water temperatures reaching 18°C (64.4) on Fivemile Brook. This re-
duced habitat quality was reflected by the low number of trout 
sampled in these streams during 1975. Trout were taken below the 
cascade on Fivemile Brook while sampling during July 1976, and 
many trout are taken by fishermen above the cascade (R. Sirois, 
personal communication). 
Depot Stream, the largest in this subdrainage, is wide 
and shallow, with high water temperatures and cover limited to 
boulders, overhanging terrestrial vegetation, and a few protected 
pools. No brook trout were sampled by electrofishing in 1975, 
although several were taken from deep, well-shaded pools in July 
1976. 
(4) Chimenticook and Pocwock 
Chimenticook and Pocwock Streams are similar in their 
gradual variation from a well-covered riffle and pool configura-
tion in the upstream reaches to wide, shallow, poorly-covered 
regions near their confluence with the Saint John River. In the 
upper regions fish cover and spawning substrate were present and 
water temperatures stayed below 17°C (62.6°F). The downstream 
reaches, however, contained few spawning areas and summer water 
temperatures approached 20°C (68°F). 
Juvenile and adult brook trout were present, as expec-
ted, in the upstream electrofishing samples from Pocwock, but were 
absent in the downstream Chimenticook and Pocwock samples. Sam-
pling in 1976 yielded several large (343 mm) (13.5 in) brook trout 
from a few deep, well-shaded pools in the lower reaches of Chi-
menticook Stream. 
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(5) Pocwock to Little Black 
This subdrainage includes Ouellette, Fox, and Brown 
Brooks. Brown Brook contains an exceptionally good region for 
brook trout spawning. 
(6) Little Black 
Within this subdrainage, Johnson, Little Hafey, Hafey, 
Whitney, and Rocky Brooks, the Campbell Branch of the Little 
Black, and the Little Black deadwater were surveyed. Physical 
characteristics, in all of the tributaries were variable, with 
each containing sections of riffles and pools, beaver flowage, and 
cedar bog. 
Rocky Brook and Campbell Branch are larger than the 
other streams in the subdrainage, and brook trout habitat quality 
changes from the headwaters to the confluence with the Little 
Black River in both streams. In the upper reaches, where riffles 
and pools with some beaver flowage is characteristic, there are 
also adequate spawning regions, good stream cover, and low summer 
water temperatures. The downstream portion of Campbell Branch is 
primarily shallow riffles with poor cover, while lower Rocky Brook 
is composed of steep boulder riffles and ledge cascades with few 
pools. As expected, brook trout were present in the upper reaches, 
but were absent or present in very low numbers in the downstream 
regions of both streams. 
The deadwater region of the Little Black River contains 
a variety of habitat types including slow-flowing, warm-water 
areas, cold tributary inflows, deep open water, and shallow beds 
of aquatic vegetation. This habitat diversity was reflected by 
the capture of twelve fish species from this region, ranging from 
cold-water (brook trout) to warm-water species (yellow perch, 
brown bullhead). 
2) Lakes 
Data from lakes surveys completed during August and 
September, 1975, September 1976, and in earlier years by the Maine 
Department of Inland Fisheries and Wildlife are summarized in 
Table 7. Generally, the lakes surveyed can be categorized as 
three types: 1) trout lakes, in which a source of cool, well-
oxygenated water is present, either from springs or in a deep 
hypolimnetic layer, throughout the year (Big and Little Falls 
Ponds, although shallow, both contain trout and represent lakes of 
the former type); 2) warm-water lakes, such as Depot Lake and 
Little East Lake, which contain primarily non-trout species 
TABLE 7. PHYSICAL AND BIOLOGICAL CHARACTERISTICS OF 18 SURVEYED LAKES 
IN THE UPPER SAINT JOHN DRAINAGE SYSTEM. 
PHYSICAL ATTRIBUTES SPECIES PRESENT INLET(S) SUITABILITY OUTLET SUITABILITY SURVEY HISTORY 
LAKE AREA 
MAX. 
DEPTH 
ALTTTUDE 
(msl) 
BROOK 
TROUT CHUBS SUCKERS MINNOWS 
YELLOW 
PERCH SPAWNING NURSERY ADULT SPAWNING NURSERY ADULT DATA SOURCE SURVEY DATE(S) 
1st Negro 
Lake 25A 12 ft 1251 X X X N/A N/A N/A Poor Poor Poor MDIFW; NAI '54;'63; 75 
2nd Negro 
Lake 26 6 1256 X X X Poor Poor Poor Fair Fair Fair MDIFW '62;'71 
3rd Negro 
Lake 83 25 1242 X X X Fair Good Poor Fair Good Fair MDIFW; NAI '54;'63; 69;'75 
4th Negro 
Lake 46* 5 1305 X X X Good Good Good Poor Good Good MDIFW; NAI '56;'62; 75 
5th Negro 
Lake 25* 5 
1 
1284 X X X Good Fair Good - UNKNOWN - MDIFW '62 
6th Negro 
Lake 17* 4 1255 X X X Excel. Excel. Good Fair Fair Poor MDIFW •61 
Charles Pond 50* 4 n o o t X N/A N/A N/A Good Excel. Fair MDIFW; NAI •64;'75 
Two-Mile Pond 12 6 1200+ X X N/A N/A N/A Poor Poor Poor MDIFW '64 
Little East 
Lake 189 5 1100+ X X X X X Excel. Fair Poor Excel. Excel. Excel. MDIFW •64 
Hafey Pond 23 4 1300+ X X Good Good Poor Poor Poor Poor MDIFW '60 
Big Falls 
Pond 263* 6 802 X X X Good Good Good Fair Excel. Excel. MDIFW; NAI •60;'65; 75 
Little Falls 
Pond 70* 7 864 X Poor Poor Fair Fair Fair Fair MDIFW '66;'70; 75 
Depot Lake 883 10 1100+ X X X X Poor Poor Poor Poor Poor Poor MDIFW •64 
Rideout Pond 1.5* 68 1100+ X X X X Poor Poor Poor Poor Fair Fair MDIFW '60 
Conners Pond 43* 4 1150+ X N/A N/A N/A Poor Poor Poor NAI '75 
Ed Jones Pond 19* 3 938 X N/A N/A N/A Poor Poor Poor NAI •75 
Blood Lake 17* 3 1100+ N/A N/A N/A Poor Poor Poor NAI '75 
Blue Pond 13* 3 902 - UNKNOWN - Poor Poor Poor NAI '75 
Total Above Max. Pool 10 9 3 13 2 
Total Below Max. Pool 2 2 0 1 0 
TOTAL 12 11 3 14 2 
•Estimated by planimetry from topographic map 
tNearest contour line on topographic map 
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including yellow perch and suckers because no cool, well oxygen-
cited water is present throughout the year or, if deep strata 
exist, oxygen levels may be critically low during summer; and 3) 
winterkill lakes, such as Blue Pond and Ed Jones Pond. In these 
shallow lakes with only limited spring activity, is it likely that 
winter dissolved oxygen levels become critically low (K. Warner, 
1975, personal communication). Only the Falls Ponds and Blue Pond 
lie below the 910 ft (277 m) contour. The other lakes in the 
reservoir area are above the maximum pool height. 
In general, the following conclusions may be drawn 
regarding the lakes of the study area: 1) those lakes which 
contained trout also contained other species such as minnows 
and/or chubs; 2) several lakes in the reservoir area which pro-
bably suffer from winterkill contained only minnows or no fish at 
all; and 3) several lakes were too warm for trout and contained 
primarily warm-water fishes such as yellow perch, suckers and 
chubs. 
b. Fish Species Presence and Abundance 
In addition to brook trout, 17 other species of fish 
were captured in streams and lakes within the proposed Dickey Lake 
area. These are listed by common and scientific name in Exhibit 
A, Table AlO and, more generally, in Tables 5 and 6. Numbers of 
species captured per station during the 1975 and 1976 survey 
ranged from 1 (brook trout) in some headwater streams to 12 in the 
deadwater reaches of the Little Black River (Exhibit A, Table 
All). Chubs, suckers, minnows, shiners, burbot (cusk) and scul-
pins were the most frequently encountered species other than brook 
trout. In addition, yellow perch and brown bullhead were either 
captured or known to be present in the Big and Little Black Rivers 
and the Saint John River (Exhibit A, Table All). Round whitefish 
were captured only in the Little Black River. Competing species 
captured in the lakes within the proposed Dickey Reservoir area 
were primarily chubs and minnows. However, Depot Lake and Little 
East Lake also contain suckers and yellow perch (Table 7). 
Generally, competing species were most abundant in the 
lower reaches of the tributary streams and in lakes (Tables 5 and 
6). Usually the numbers of suckers, chubs, bullheads, minnows and 
burbot decreased the farther away a station was located from the 
source of these fishes (Saint John, Big Black, Little Black, Depot 
Stream). The only species other than brook trout which were 
regularly captured in the upper reaches of the reservoir area's 
tributaries were blacknose dace and sculpins. 
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c. Brook Trout Populations 
1) Age and Growth 
Brook trout populations were evaluated on the basis of 
growth rate, sex ratio, age at maturity, the numbers of "catch-
able" individuals (Age II or older specimens) sampled in each 300 
ft (91.4 m) sampling station relative to the number of smaller, 
younger individuals captured, and the relative condition, or 
robustness, of the specimens. As a basis for evaluating popula-
tions, the means for the entire study area were computed (Tables 
8, 9). The grand average length-at-capture (mm) data for the 
Upper Saint John drainage can then be compared with the following 
average values from previously published studies: 
TABLE 8. LENGTH AT CAPTURE COMPARISONS FOR BROOK TROUT 
FROM STREAMS. 
AGE 
I II III IV LOCATION AUTHOR, DATE 
Total Lengths (mm) 
117 155 198 315 Maine streams Warner, 1970 
107 152 198 NH streams (min) Seamans, 1959 
130 188 246 NH streams (max) Seamans, 1959 
165 190 241 300 Sunkhaze Stream, ME Rupp, 1955 
117 162 209 Upper Saint John NAI, 1977 
(this study) 
From these figures it can be seen that growth of Upper 
Saint John brook trout was between the minimum and maximum ob-
served among trout. Growth was slower than that of the heavily-
exploited Sunkhaze Stream population (Rupp, 1955). It appears 
that the Upper Saint John brook trout exhibited more rapid growth 
than those from Northern Maine streams examined by Warner (1970). 
However, since Warner's fish were captured during July, and the 
present specimens were captured during August and September, 
period of growth were apparently caused by sampling at different 
times during the growing season. 
Lake populations of brook trout tend to live longer and 
mature later than stream populations (Carlander, 1969). Growth of 
the trout captured in Upper Saint John drainage lakes typified 
this, as the following table of mean lengths-at-age illustrates: 
18 
TABLE 9. LENGTH AT CAPTURE COMPARISONS FOR BROOK TROUT 
FROM LAKES. 
LOCATION 
AGE 
III IV AUTHOR 
Total Lengths, mm 
Maine Lakes 
Maine Lakes 
Moosehead Lake, ME 
333 
207-305 
307 
Upper Saint John Lakes 320 
404 
356 
363 
353 
Havey, 1958 
Cooper, 1940; Ever-
hart and Waters, 
1956 
Cooper and Fuller, 
1945 
NAI, 1977 
These data show that although there is a considerable 
range in total lengths at age among Maine brook trout, those from 
the Upper Saint John lakes exhibited lengths that are high at Age 
III and low at Age IV compared with other Maine lake populations. 
In addition, when compared with Table 8, these figures show that 
lake populations grow faster and attain greater ages than stream 
populations. 
A condition factor is an index relating a fish's length 
to its weight. The heavier a fish is at a given length, the 
larger the condition factor, which implies better "well-being" 
(Ricker, 1975). This index is often used to relate differences in 
sex, season, or location of capture. Brook trout condition fac-
tors generally vary within the range 0.5-1.5 (Carlander, 1969). 
Comparing these relationships for all Upper Saint John drainage 
brook trout to published values revealed that, in general, Upper 
Saint John brook trout were slightly less robust than stream trout 
from New Hampshire and other locations, although no locations in 
Maine are listed (Carlander, 1969). However, condition factors 
tend to vary much more locally, as responses to environmental 
factors, than by region or major type of habitat (Carlander, 
1969). For this reason they are more useful in comparing the 
general well-being of populations from different locations within 
the Saint John watershed than in comparing this region as a whole 
to other regions. 
On the average, females were more robust than males or 
juveniles in the Upper Saint John drainage. This was expected 
since the time of capture corresponded with the brook trout 
spawning period, and the females contained ripening eggs. 
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Trout were not sampled in the Upper Saint John or in Big 
and Little Black Rivers. However, based on observations of sports-
men's catch and conversations with residents, it is known that 
trout from these rivers are larger than those observed in the 
smaller tributaries, and probably have growth rates similar to 
trout taken from the Saint John River at St. Francis and Fort Kent 
(Table 16/ page 37). 
2) Population Dynamics 
Brook trout in small cold-water streams frequently 
mature early and have a short life span (Warner, 1970; McFadden, 
1961) as was the case with the Upper Saint John fish. Some Age 0 
trout were determined to be mature at the end of their first 
summer; of these some were in spawning condition, while others 
were not. The term "mature" is used to connote "discernible as a 
male or female but not necessarily in spawning condition". Most 
fish were mature and ready to spawn at Age I (end of their second 
summer) although several small Age II (third summer) fish were 
still juveniles. 
The age distribution of Upper Saint John stream-dwelling 
brook trout is representative of these types of early-maturing 
populations. Of the 1310 specimens examined for age, growth and 
sex, 692 (52.8%) were Age 0, 485 (37.0%) were Age I, 121 (9.2%) 
were Age II, and only 12 (0.9%) were Age III (Table 10). There 
were no fish older than Age III (4 summers) captured in the 
streams, but Age IV trout were captured in the lakes (see discus-
sion on pages 17 - 18). 
In most brook trout populations males initially grow 
faster, mature earlier, and consequently disappear from the older 
age classes sooner than the females (Carlander, 1969; McAfee, 
1966; McFadden, 1961). The Upper Saint John River brook trout did 
not follow this pattern (Table 11). Females grew faster than 
males during the first year (Age 0), but with the onset of matur-
ity, their growth rate decreased, giving males a greater mean 
length at capture after Age*I. Decreased longevity, associated 
with early maturation, removed females from the older age classes 
and allowed male numerical dominance. 
3) Food Habits 
The food habits of all stream brook trout examined 
during the 1975 study are presented in Exhibit A, Table A16. The 
following is a condensed summary of these results. 
TABLE 10. AGE AND GROWTH SUMMARY FOR ALL UPPER SAINT JOHN DRAINAGE 
STREAM BROOK TROUT, 1975. 
AGE SEX N 
MEAN LENGTH 
AT CAPTURE 
(mm) 
MEAN WEIGHT 
AT CAPTURE 
(g) 
CALCULATED LENGTH 
AT ANNULUS 
1 2 3 
O N CONDITION 
FACTOR 
% OF 
AGE CLASS 
0 M 33 94 7 4.8 
F 50 96 9 - - - - 7.2 
J 609 70 3 - - - - 88.0 
ALL 692 73 4 - - - - 100.0 
1 M 95 121 16 83.7 - — - 19.6 
F 205 118 16 83.1 - - - 42.3 
J 185 113 16 78.7 - - - 38.1 
ALL 485 117 16 81.5 - - - 100.0 
2 M 53 167 47 80.8 127.0 — — 43.8 
F 57 162 41 81.1 123.0 - - 47.1 
J 11 140 27 72.1 114.2 - - 9.1 
ALL 121 162 42 80.1 124.0 — — 100.0 
3 M 6 218 84 88.3 137.5 186.2 - 50.0 
F 5 198 81 85.4 132.2 171.0 - 41.7 
J 1 214 12 92.0 144.0 184.0 - 8.3 
ALL 12 209 77 87.4 137.8 179.7 — 100.0 
ALL M 187(154) 132 25 82.9 128.1 186.2 0.86 14.3 
F 317(267) 124 20 82.7 123.7 171.0 0.91 24.2 
J 806(197) 81 7 78.4 116.7 184.0 0.89 61.5 
ALL 1310(618) 98 13 81.4 125.0 179.7 0.89 100.0 
(Number used for calculated length means) 
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TABLE 11. BROOK TROUT GUT CONTENT SUMMARY, ALL 
STREAM STATIONS. 
% 
ORGANISMS BY NUMBER 
Oligochaeta (segmented worms) 0.2 
Insects (aquatic) 
Plecoptera (stoneflies) 1.6 
Ephemeroptera (mayflies) 9.5 
Odonata (dragon & damselflies) 0.2 
Hemiptera (true bugs) 0.4 
Trichoptera (caddisflies) 21.8 
Coleoptera (beetles) 1.0 
Diptera (two-winged flies) 
Chironomidae (midges) 16.3 
Simulidae (blackflies) 0.7 
Other Diptera 4.8 
Gastropods (snails) 0.6 
Other invertebrates (mostly terrestrial) 42.3 
Fish and other vertebrates 0.6 
Caddisflies, chironomids, mayflies and the category 
containing unidentifiable (partly digested) aquatic insects, 
terrestrial insects and other aquatic invertebrates were the most 
commonly encountered food items by numbers, accounting for 92.9% 
of the total. Nutritionally, then, the caddisflies, chironomids, 
mayflies, and the terrestrial insect components of the late summer 
brook trout diet were probably the most important. Fish (scul-
pins) and other vertebrates (a shrew was present in the stomach of 
one 200 mm (7.9 in) trout) were relatively unimportant in the diet 
of the stream trout examined. Although many nematodes were found 
in the trout digestive tracts, the parasitic forms predominated, 
and therefore were not treated as food organisms. 
4) Brook Trout Population Within Each Subdrainage 
of the Proposed Dickey-Lincoln Fisheries Study 
Area 
a) Age and Growth and Population Dynamics 
The following is a discussion of the brook trout popu-
lations within each subdrainage. All population parameters are 
compared to those of the "average" Upper Saint John brook trout 
population presented in Table 10. Table 12 presents the data that 
are discussed; more detailed information is contained in Exhibit 
A, Tables A12 through A15. 
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TABLE 12. BROOK TROUT GROWTH IN STREAMS. 
MEAN LENGTH CALCULATED LENGTHS AT ANNULUS 
RESERVOIR SUB DRAINAGE AGE N AT CAPTURE 1 2 3 
Dickey and All 0 692 73 
Lincoln l 485 117 81.5 
School 2 121 162 80.1 124.0 
3 12 209 87.4 135.8 179.7 
All 1310 98 81.4 125.0 179.7 
Dickey All 0 460 68 
1 362 116 78.9 
2 103 164 77.9 124.0 
3 10 212 82.3 133.4 181.1 
All 935 99 78.7 124.8 181.1 
Dickey Ninemile Bridge 0 41 71 
to Big Black 1 54 114 78.4 
2 17 175 80.4 132.0 
3 1 270 72.0 171.0 240.0 
All 113 109 78.8 134.2 240.0 
Dickey Big Black 0 1 56 
1 0 i -
2 3 178 94.3 143.7 
3 0 - - -
All 4 147 94.3 143.7 -
Dickey Chimenticook 0 21 63 
& Pocwock 1 18 116 76.3 
2 3 153 68.7 111.0 
3 1 343 117.0 218.0 289.0 
All 43 92 76.9 137.7 289.0 
Dickey Pocwock to 0 139 \ 70 
Little Black 1 1Q8 '.115 78.5 
2 1 20 164 82.3 126.5 
3 2 185 82.5 123.5 159.5 
All 269 96 79.2 126.2 159.5 
Dickey Little Black 0 258 67 
1 182 118 79.4 
2 61 162 75.2 120.6 
3 7 211 83.6 130.9 178.7 
All 508 99 78.5 121.6 178.7 
Lincoln Dickey Dam Site 0 232 81 89.8 School to Lincoln 1 123 178 121.4 School 2 18 152 87.1 171.5 3 2 198 108.0 144.0 
All 375 97 89.7 123.6 171.5 
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(1) Ninemile Bridge to Big Black 
Brook trout grbwth in this subdrainage was similar to 
the average growth rate, with the notable exceptions of Connors 
and Ninemile Brooks. Connors Brook populations were relatively 
slow-growing and long-lived, yielding a higher proportion of Age 
II fish than normal. This increase in older fish, however, appears 
to be reflected in a lower condition factor (0.84), perhaps as a 
result of increased competition. Ninemile Brook, however, yielded 
fewer total trout, but they grew much faster and had higher con-
dition factors (1.55), perhaps as a result of lower competition. 
(2) Big Black 
Firm conclusions about the population parameters of this 
subdrainage cannot be drawn because only four trout were sampled. 
Of the fish taken, three were Age II, suggesting that, as men-
tioned previously, the tributaries of this drainage area are used 
by trout mainly for adult holding in the deep, protected pools 
that are available. Those trout sampled showed a high growth 
rate, reflecting low levels of competition and overall warmer 
water temperatures. 
(3) Chimenticook and Pocwock 
Population parameters for this subdrainage reflect 
primarily Pocwock Stream conditions, since only one trout (Age 
III) was captured in Chimenticook Stream. The only parameter 
investigated that differed from the Saint John watershed average 
was the growth rate, which, although normal at Age I, was slower 
by Age II. Age distributions, sex ratios, and condition factors 
were all average. The Age III male trout that was caught in 1976 
from Chimenticook was the largest trout (343 mm) caught in a 
stream in the Upper Saint John watershed, and showed a high cal-
culated growth rate. 
(4) Pocwock to Little Black 
Growth rates in each of the three stream populations of 
this subdrainage were the same as the average growth rate through 
Age II, and were lower at Age III. Age distributions, however, 
were different in each stream. The age distribution of Fox Brook 
trout was normal, and condition factors were about average. Few 
juveniles and many adults, were taken in Ouellette Brook, while 
Brown Brook produced many juveniles and few adults. Condition 
factors, which are typically lower for juveniles than adult trout, 
were high in Ouellette (many adults) and low in Brown (many juve-
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niles). The abundance of juveniles in Brown Brook was not surpris-
ing considering the exceptional spawning cind nursery habitat 
available in that stream. 
(5) Little Black 
The brook trout population parameters in this subdrain-
age vary considerably among streams. Johnson Brook, Whitney Brook 
and Campbell Branch populations grew rapidly and had a higher than 
average proportion of adults. Among these streams the condition 
factors varied from a low of 0.70 in Whitney Brook where trout 
were abundant, to a high of 1.06 in Campbell Branch, where trout 
were hot as numerous. In contrast, Little Hafey and Rocky Brook 
populations had typical age distributions, but slower than normal 
growth. Finally, the Hafey Brook population was dominated by 
juveniles, and condition factors were lower than average. 
b) Food Habits 
Among the Dickey Lake area subdrainages, brook trout 
food habits generally reflected the overall trends previously 
discussed (Table 11). There were, however, notable exceptions. 
Chironomids were exceptionally abundant in stomachs of trout in 
the Ninemile Bridge to Big Black subdrainage, particularly in 
Houlton Brook. This predominance was the result of the bogs and 
beaver impoundments on Houlton Brook, and the associated presence 
of soft-substrate areas where chironomids thrive. Food habits of 
the trout populations in the Chimenticook to Little Black sub-
drainage were similar to the overall trends observed, with one 
exception. The proportion of caddisflies was considerably higher 
than average, particularly in Fox Brook, while the abundance of 
chironomids was greatly reduced, particularly in Pocwock Stream. 
This was expected in streams with many rocky riffles and few soft 
substrate areas. The food habits of trout populations from other 
streams throughout the Upper Saint John watershed mirrored overall 
watershed feeding patterns. 
d. Community Descriptions 
The communities investigated generally fall into 3 
types: cold-water stream communities; warm-water stream commun-
ities; and lake-pond communities, with some overlap between the 
two stream types. The lake-pond communities within the proposed 
Dickey Lake area may be further subdivided into warm-water lakes, 
marginal cold-water ponds, and winterkill ponds. 
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1) Cold-Water Streams 
Within the reservoir area the cold-water stream commun-
ity was prevalent. To measure primary productivity in this type 
of community, Johnson Brook and Houlton Brook were chosen to 
represent a steep, rocky, cold-water stream and a slow-flowing, 
cedar-bog, cold-water stream, respectively. In both of these 
cold-water stream communities autochthonous primary productivity 
(carbon fixed by aquatic plants within the community rather than 
input from outside) was below the detection threshold for the 
techniques employed (see Exhibit A). This is common for headwater 
streams, which usually require over 90% allochthonous inputs 
(carbon fixed outside the community) to sustain the community 
(Fisher and Likens, 1972). The cold temperatures and shading 
present in these streams generally inhibit primary productivity. 
In cold-water streams, then, the community is supported through 
the input of terrestrial materials (primarily leaves) on a sea-
sonal basis; primary productivity within the streams accounts for 
little in the support of the community. The leaves also serve as 
substrate and food for a heterotrophic microorganic community, 
composed primarily of fungi and bacteria, which are important in 
the support of higher trophic levels (Cummins et al_. , 1973) . 
The next food chain level in cold-water stream commun-
ities of the study area, the primary consumer level, is generally 
composed of detrivores (Cummins, 1972; Fisher and Likens, 1973; 
Minshall, 1967). Although no benthic sampling was attempted in 
the Upper Saint John drainage, the presence of many large-particle 
detrivores such as the caddisflies and smaller-particle consumers 
and filter feeders such as midge (Chironomidae) and blackfly 
larvae and mayfly nymphs were found in trout stomach contents 
(Table 11). 
The final level in the cold-water stream community, the 
secondary consumers, is generally composed of fishes, although 
carnivorous invertebrates such as helgramites are also present. 
In the Upper Saint John cold-water stream communities, brook trout 
and sculpins made up much of the secondary consumer level, feeding 
directly on the detritivores. This portion of their diet is 
supplemented by terrestrial insects, carnivorous invertebrates, 
and, very infrequently, fishes. Blacknose dace, which are present 
in some Reservoir Area cold-water streams, also consume aquatic 
insects (primarily chironomids) and, occasionally, diatoms (Scott 
and Crossman, 1973). 
2) Warm-Water Stream Communities 
The Reservoir Area also contains substantial stream 
mileage that can be classified as warm water, at least on a sea-
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sonal basis; the Saint John River itself is a good example. This 
lack of shade, in addition to the absence of springs or lakes in 
the Saint John system that provide a sustained flow of cold water 
in the summer, causes summer water temperatures to exceed the 20°C 
(68°F) maximum usually associated with cold-water stream communi-
ties (NTAC, 1968). The result of this warming is that trout 
either leave the river for cooler tributaries, or remain within 
the influence of the cool tributary inflows or in springholes. 
Primary productivity could not be measured satisfactor-
ily at either site selected on the Saint John River (Dickey Dam 
Site and Priestly Bridge, Figure 1). Reasons for this failure are 
discussed in Exhibit A. However, production by periphyton (attached 
algae) is probably substantial because of a) the relatively high 
transparency of the Saint John waters, b) the abundance of hard 
(cobbles, boulders, gravel) substrate available for colonization, 
c) the relative shallowness and concomitant heat and light pene-
tration of the warm-water streams during summer and d) the absence 
of shading along these streams. Macrophyte (rooted plant) pro-
ductivity is limited by the annual flooding and ice flow. This 
annual activity and its associated scouring are also likely short-
term detriments to periphyton productivity. 
No fish stomach samples were taken from warm-water 
stream fishes. However, the presence of many chubs, suckers, 
minnows, and shiners in the Saint John River and round whitefish 
and yellow perch in the Big and little Black Rivers suggests an 
adequate supply of benthic invertebrates. Of the fish species 
encountered only the burbot is considered to be a major fish-eater 
and the diminutive size of all specimens encountered suggests that 
these omnivores were also being sustained largely by invertebrates. 
Diversity indices for warm-water stream fish communities 
were considerably higher th^n tjiose computed for cold-water stream 
communities (Exhibit A, Table All). Warm-water communities were 
present in the lower reaches of the tributary streams, in the 
major tributaries, and in the Saint John River. This upstream-to-
down stream increase in the number of species present is the typi-
cal pattern of longitudinal succession in stream fishes and re-
sults from the more numerous types of habitat (greater heterogen-
eity) present in the lower reaches (Sheldon, 1968). 
3) Lakes and Ponds 
Lakes within the Reservoir Area are typically shallow. 
Primary production is accumulated from four sources: planktonic 
algae in the water column; attached algae growing on the bottom; 
rooted aquatic plants and input from the terrestrial ecosystem and 
the inflowing streams. Primary consumers are expected to include 
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the grazing zooplankton typical of lakes and ponds (cladocerans, 
copepods, and rotifers) and a benthic macrofauna dominated by 
midge larvae (Chironomidae). Chironomids are likely to be espec-
ially abundant in the winterkill ponds and in Rideout Pond, which 
has an unusually deep, anoxic hypolimnion (Table 7). 
The lakes and ponds of the Dickey Reservoir Area repre-
sent both warm and marginal cold-water lake types. Rideout Pond 
and Little East Lake both contained trout at the time of their 
last surveys, indicating that they are marginally acceptable as 
cold-water habitat despite Rideout Pond's anoxic hypolimnion and 
Little East Lake's shallowness and the presence of rough fish 
species (MDIFW unpublished data). The Falls Ponds, which are also 
shallow, contain trout which probably winter in spring seepages. 
In none of these ponds is there a top consumer level; brook trout, 
along with the other species present, compete more or less direc-
tly for available invertebrate resources as the food habit study 
illustrates (although differences in habitat preference may iso-
late these potentially competing species from each other)- The 
trout may feed on smaller fishes at certain times of the year and 
the minnows may consume some plant material, but, in general, the 
fishes rely on invertebrates. The warm-water lakes and those 
winterkill ponds containing low-oxygen tolerant minnows are also 
inhabited solely by omnivores; no large upper-level consumer 
species are present. 
4) Conclusions 
In conclusion, all of the community types described 
share a common characteristic; that is, in none of the aquatic 
communities present in the Dickey Reservoir Area is there a top 
carnivore which feeds extensively on fishes. Although landlocked 
salmon have been recently introduced into this drainage, environ-
mental and zoogeographic constraints historically have made it 
impossible to establish and maintain lake trout, largemouth or 
smallmouth bass, chain pickerel, northern pike, or walleye popu-
lations as the upper consumer level in these communities. 
3. Dickey Lake Littoral Zone and Periodically Inundated 
Zone 
a. Habitat Description and Variation 
The proposed reservoir's littoral zone has been defined 
as that area of the reservoir which would be covered by 10 ft or 
less of water (META Systems, Inc., 1975; Volume II, page 15). 
Since the proposed reservoir surface height could fluctuate between 
868 ft msl (minimum pool height based on 43 yrs records) to 910 ft 
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(277 m) msl (maximum pool height), which represents the periodi-
cally inundated zone (PIZ), the "littoral zone" in this case could 
include areas between 858 and 910 ft (262 and 277 m) msl depending 
on water level. 
i 
Stream mileages (including the Saint John, major and 
minor tributaries) within the periodically inundated zone are 
listed below: 
% OF TOTAL 
PERIODICALLY 
SUBDRAINAGE MILES INUNDATED 
Ninemile Bridge to Big Black 20.8 28.1 
Big Black 25.1 33.9 
Big Black to Chimenticook 2.2 3.0 
Chimenticook & Pocwock 2.7 3.6 
Pocwock to Little Black 4.8 6.5 
Little Black 18.5 24.9 
Dickey Dam Site to Lincoln School - - — 
TOTAL 74.1 100.0 
\ 
The total stream mileage of 74.1 mi (119.2 km) within 
the periodically inundated zone represents 27.7% of the total 267 
stream miles (429.6 km) within the impoundment area above the 
proposed Dickey Dam. 
Generally, the periodically inundated zone includes less 
than 2 mi (3.2 km) of each stream due to the steepness of the 
valley walls. Streams which have greater lengths between 868 and 
910 ft (265 and 277 m) msl include the following: 
STREAM LENGTH 
Saint John River 
Unnamed tributary to Saint John at 
Seven Islands 
Big Black River 
Saint Roch River 
Little Black River 
5.4 miles 
3.5 miles 
6.4 miles 
9.9 miles 
6.4 miles 
The Big Black drainage area accounts for the greatest 
percentage of stream mileage within the periodically inundated 
zone (33.9%). This area and the Upper Saint John together account 
for 24.5 tributary miles (39.4 km) (55.1%). 
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BlUe Pond, elevation 902 ft (275 m) msl, is the only 
named pond within the periodically inundated zone. No fish were 
captured at Blue Pond during the 1975-1976 survey, although trout 
are known to live in this pond (R. Sirois, personal communica-
tion) . 
The fishes of the periodically inundated zone were 
included in the Dickey Reservoir area fishes described earlier. 
This zone represents many of the lower reaches of the tributaries 
and, therefore, includes habitat which is presently supporting 
warm-water fish species. 
b. Brook Trout Habitat 
Since the littoral and periodically inundated zones are 
parts of the overall Dickey Reservoir area, the brook trout habi-
tat has been described previously. Attention here is focused on 
the outstanding features of each subdrainage that currently exist 
between the 868 and 910 ft (265 and 277 m) msl contours. 
1) Saint John Above Big Black 
Within this region, 20.8 miles (33.5 km) of stream lie 
in the PIZ. Ninemile Brook is unique to this study in being the 
only surveyed stream entirely above maximum pool elevation. 
Sections of the other four streams lie below the 910 ft (277 m) 
contour. Although Priestly and Blue Brooks have suitable brook 
trout habitat along their entire length, the lower sections of 
Conners and Houlton Brooks contain their best brook trout habitat. 
2) Big Black 
Suitable brook trout habitat in the lower reaches of 
streams within this subdrainage is limited. There is, however, a 
15-foot (4.6 m) boulder cascade on Fivemile Brook that lies below 
the 910 ft (277 m) contour. 
3) Chimenticook & Pocwock 
The PIZ would extend 0.8 mi (1.3 km) on Chimenticook and 
1.9 mi (3.1 km) on Pocwock Stream. As discussed previously, the 
lower reaches of these streams, which are not prime brook trout 
habitat, lie below the projected minimum pool level. However, the 
region of Pocwock Stream between 868 and 910 ft (265 and 277 m) 
msl is presently good brook trout habitat. 
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4) Pocwock to the Little Black 
Fox, Ouellette and Brown Brooks contain 2.4 total stream 
miles (3.9 km) within the projected PIZ. This is prime nursery 
and adult brook trout habitat. The excellent spawning habitat on 
the downstream-most tributary to Brown Brook lies above the 910 ft 
(277 m) contour. 
5) Little Black 
All of the stream areas within the PIZ in the Little 
Black drainage, with the exdeption of Campbell Branch, are good 
brook trout nursery and adult holding waters. Of the two good 
spawning areas on Johnson Brook, one is entirely below the pro-
posed minimum pool level, and the other is within the projected 
PIZ. The section of Campbell Branch between 868 and 910 ft (265 
and 277 m) msl is of marginal value as brook trout habitat. 
Because of the steepness of the valley walls in this subdrainage, 
there is only a short lateral distance on most streams that lies 
between the projected minimum and maximum pool heights. 
c. Brook Trout Populations 
There were too few samples to warrant a separate anal-
ysis of brook trout populations located within the periodically 
inundated zone, so all samples located above the maximum pool 
heights were compared to the fish taken below*. Lengths-at-cap-
ture and condition factors for brook trout from these regions and 
for the "average" population described earlier are summarized in 
the following table: 
TABLE 13. AGE AND GROWTH DATA AVERAGED OVER STATIONS 
LOCATED ABOVE AND BELOW MAXIMUM POOL HEIGHT. 
AGE 
SAMPLE GROUP 0 I II III CONDITION 
OBSERVED TOTAL LENGTHS (mm) 
Above max. pool 76 117 162 211 0.91 
Below max. pool 66 116 163 207 0.86 
Average population 73 117 162 209 0.89 
* Maximum pool height refers to the 910 ft (277 m) msl contour 
above Dickey and 612 ft (187 m) msl below. 
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The above data indicate that neither group differs from the ave-
rage population in incremental growth in length or in their 
length-weight relationships. When compared to each other, the 
trout taken below maximum pool height appear to grow slower for 
the first year, but attain the same total length as the trout from 
above maximum pool by Age I. 
Age distributions in the two regions are also similar to 
that of the average population (Table 10). There is, however, a 
higher percentage of fish older than Age I present below maximum 
pool, suggesting a faster population turn-over in the areas be-
tween maximum pool heights. In all, the brook trout populations 
presently existing above and below the proposed Reservoir pool 
heights are the same with respect to growth, condition and sex and 
age distribution. 
4. Lincoln School Study Area 
a, Habitat Description and Variation 
The Lincoln School area comprises that portion of the 
Saint John watershed which lies between the proposed Dickey Dam 
site and the proposed Lincoln School Dam site 11 mi (17.7 km) 
downstream (Figure 1). 
1) Streams 
Within the Lincoln School study area there are 72.4 
total mi (116.5 km) of tributary streams (Tables 1 and 2). Of 
this, 2.2 mi (3.5 km) lie below the projected maximum pool eleva-
tion of 612 ft (187 m) msl. A change in the Lincoln School Reser-
voir maximum elevation from 612 to 620 (187-189 m), is envisioned 
at some future date to accommodate added generating potential; 
this increased elevation would inundate an additional 0.5 mi (0.8 
km). The area between the 612 ft and 620 ft (187 and 189 m) msl 
contours is small due to the steepness of the valley walls in this 
region, and encompasses no special or outstanding features of the 
existing streams. 
Important streams in this study area include Negro Brook 
and its tributaries, Lewis and Third Lake Brooks; Wiggins Brook; 
and Aegean Brook (Figure 1), of which 19.5 mi out of 24.0 (31.4 
out of 38.6 km) were surveyed (Tables 1 and 2). Water quality in 
these streams was generally quite high. Negro Brook, Third Lake 
Brook, and Wiggins Brook originate in the Negro Lakes, and Aegean 
Brook and Lewis Brook have considerable swamp and spring activity 
near their sources; these streams tend to maintain a steady flow 
of cool, oxygenated water throughout the summer. When all factors 
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were assessed, brook trout habitat in these three streams ranged 
from poor to excellent (Table 2) with some excellent mileage 
available for spawning, nursery, and adult holding purposes in all 
surveyed streams. 
2) Lakes 
The six Negro Lakes (222 acres [89.9 ha] total area) are 
included within the Lincoln School study area. These lakes all 
support brook trout populations (Table 7). In First and Third 
Lakes, deep areas are present whereas cool, well-oxygenated summer 
and winter waters are maintained by springs in the shallower 
Second, Fourth, Fifth and Sixth Lakes (Table 7). Sixth Lake also 
has an inlet which is well suited for brook trout spawning and 
nursery purposes (Sixth Lake Brook?). Although the inlets and 
outlets of the other lakes are less suitable for spawning activ-
ities, brook trout do reproduce successfully in spring holes or 
seepages within the lakes. Populations are maintained this way in 
many Northern Maine trout ponds (K. Warner, personal communica-
tion) . In addition to brook trout, these lakes support minnow 
populations (Table 7). Fallfish were present in Fourth Lake, and 
blacknose dace were captured in the headwaters of Wiggins Brook 
near the outlet of First Lake. The upstream movement of fishes 
from the Saint John to the Negro Lakes is prevented by the pres-
ence of steep cascades on both Negro and Wiggins Brooks. These 
cascades are located between 750 and 850 ft (229 and 259 m) msl. 
Eight species of fish in addition to brook trout were 
captured in the Lincoln School area. These included minnows, 
chubs, suckers, sculpins and burbot. With the exception of scul-
pins these fishes were generally restricted to either the lower 
reaches of Wiggins, Aegean and Negro Brooks or were found near the 
outlets of the Negro Lakes (Exhibit A, Table All). The center 
portions of these streams generally contained only trout. Scul-
pins Were somewhat more ubiquitous in their distribution than the 
other non-trout species, being found further upstream from the 
Saint John. In addition to these species, sportsmen fish for 
landlocked Atlantic salmon at the mouth of Negro Brook: one 
specimen captured by a sportsmen on 29 July 1976, was 419 mm (16.5 
in.) long, weighed 340 g (0.75 lb), and was 4 yr old. 
No bullhead were captured at the stations sampled in the 
Lincoln School area. However, they were observed in the Saint 
John River at St. Francis and several miles upstream of the pro-
posed Dickey Dam site. 
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b. Brook Trout Populations 
1) Streams 
a) Age, Growth and Population Dynamics 
The characteristics of the Lincoln School Area stream 
brook trout populations are summarized in the following table: 
TABLE 14. LINCOLN SCHOOL AREA BROOK TROUT GROWTH CHARACTERISTICS. 
AVERAGE LENGTH CALCULATED LENGTH AT ANNULUS 
AT CAPTURE (mm) 
AGE N (mm) 1 2 3 
0 232 81 
I 123 118 89.8 121.4 
I I 18 152 00 . 121.4 
I N 2 198 108.0 144.0 171.5 
All Ages 375 97 89.7 123.6 171.5 
On the average, brook trout growth in the Lincoln School 
Area was faster than for the "average" population (Table 10). 
Wiggins, Aegean and Third Lake Brook populations, grew rapidly but 
no trout were found beyond Age II. Condition factors were normal, 
except in Third Lake Brook where condition was higher than normal. 
In contrast, trout from Lewis Brook also grew fast, condition 
factors were low and they only reached Age I. Negro Brook trout 
grew slower than in the other streams and retained normal condition 
factors. Negro Brook contained a higher percentage of fish in the 
older age groups than did the other streams in the Lincoln School Area. 
b) Food Habits 
The gut contents of Lincoln School Area stream specimens 
differed considerably from the average of the entire study area 
presented earlier (Table 11). Due to the presence of many plant-
hoppers (Homoptera) in streams originating at the Negro Lakes 
(Negro Brook, Wiggins Brook, Third Lake Brook), aquatic inverte-
brates and terrestrial insects made up 40% of the total organisms 
ingested, a much higher level than in any other streams studied. 
Planthoppers were especially abundant in trout stomachs from Negro 
Brook, where these small terrestrial insects accounted for 60% of 
the organisms present in nine stomachs. Planthoppers were absent 
from stomachs taken from Lewis and Aegean Brooks. This pattern 
suggests that either %he herbivorous planthoppers were associated 
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with a vegetation type peculiar to lake habitats or the trout were 
feeding with different selectivity within the three streams. In 
other respects the food habits of Lincoln School Area fish were 
similar to these reported for the Dickey Reservoir Area. 
2) Lakes 
The food habits of three trout from First Negro Lake and 
two from Third Negro Brook Lake were examined and found to be 
considerably different from the stream fishes described previ-
ously. The specimens from First Lake had been consuming primarily 
water boatmen; these lake-dwelling insects, which swim throughout 
the water column, accounted for 85% of the organisms present in 
the First Lake samples. Other important items included dragonfly 
nymphs, caddisflies and unidentifiable, partially digested insect 
remains. The two specimens from Third Lake contained quite dif-
ferent items. These samples were dominated (83%) by specimens of 
a benthic amphipod; these animals are usually associated closely 
with the substrate, indicating that these Third Lake trout had 
been feeding near the bottom. Other organisms of importance 
included immature mayflies and caddisflies. None of the specimens 
from the lakes contained the planthoppers mentioned previously for 
the streams originating at these lakes. Only one specimen con-
tained fish, that being a single sculpin. More detailed descrip-
tions of brook trout food habits from lakes and streams of the 
Lincoln School Area are contained in Exhibit A, Tables A16 and 
A17. 
* 
5. Downstream Areas 
a. Habitat Description 
The Saint John River downstream from the proposed Lin-
coln School Dam site was surveyed and sampled at St. Francis and 
Fort Kent during July 1976. Table 15 describes the fish species 
encountered and their abundance in this downstream region. 
1) St. Francis 
The Saint John River at St. Francis is wide but shallow, 
averaging about one m deep. Stream cover is limited to a few 
terrestrial plants overhanging the banks. The substrate, primar-
ily boulders, provides a small amount of fish cover. At the 
downstream end of St. Francis there is a deep (6 m) (20 ft) sec-
tion of rock ledges which is unlike most other downstream areas. 
This deep water provides a, good region of cover for adult brook 
TABLE 15. FISH ABUNDANCE IN MAJOR STREAM AND RIVER SAMPLES. 
RIVER REGION 
JUVENILE 
BROOK TROUT 
ADULT 
BROOK TROUT 
BURBOT 
SCULPINS SUCKERS CHUBS 
-i 
M 
PERCH 0 
INNOWS AND 
THER SP. 
Little Black 
Saint John 
Saint John 
Saint John 
Deadwater 
Dickey 
St. Francis 
Fort Kent 
Absent 
Absent 
Absent 
Absent 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Abundant 
Present 
Present 
Present 
Abundant 
Abundant 
Abundant 
Abundant 
Abundant 
Present 
Present 
Present 
Abundant 
Abundant 
Abundant 
Abundant 
Abundant = Numerically dominated samples 
Present = Present in low numbers 
Absent = Not found in samples 
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trout. No tributary streams enter the Saint John in this section, 
and surface water temperature was 20°C (68°F) in July 1976. 
Eleven fish species were found in the Saint John River 
at St. Francis. These included brook trout, a cold-water species, 
and such typical warm-water fishes as yellow perch, brown bull-
heads, and fallfish, which was the predominant species captured. 
Most warm-water fish were captured in the shallow regions, but the 
trout were taken only from the deep ledge area, indicating that 
this was a good summer holding area for trout. 
2) Fort Kent 
The Saint John is also wide and shallow at Fort Kent, 
averaging 0.5 m (1.6 ft) deep. That portion close to the Canadian 
shore is somewhat deeper and flow velocities are higher than along 
the southern (Maine) shore. As a result, the substrate is primar-
ily boulder along the northern shore, grading to gravel in the 
shallow, more protected southern side. Cover is composed mostly 
of overhanging terrestrial vegetation along the north, but is 
primarily aquatic vegetation along the southern shore. Although 
water temperature was 22°C (71.6°F) at midriver, several small 
tributaries entering the Saint John in this region provided a 
source of cooler water. 
As with the Saint John River at St. Francis, the fish 
fauna was varied; nine species representing both warm- and cold-
water forms were captured at Fort Kent. Warm-water fish (yellow 
perch, brown bullhead) were found primarily along the shallow, 
protected southern shore, whereas the cold-water species (brook 
trout, blacknose dace) were captured along the northern shore. 
Most of the brook trout captured were found at the mouths of the 
inflowing tributary streams. 
b. Brook Trout Populations 
Table 16 presents age and growth data for the nine Saint 
John River brook trout captured below Lincoln School. Because 
only one trout was captured from the St. Francis region, this fish 
was pooled with those from the Fort Kent region, and the combined 
sample was used to determine age and growth parameters for the 
downstream regions. 
Age I and II brook trout from the lower Saint John were 
larger and heavier at capture than trout from the "average" stream 
population described earlier (Table 11). Calculated lengths at 
Annuli 1 and 2 were also greater for the downstream trout. No Age 
0 or Age III trout were sampled in this region. Condition factors 
3 7 
TABLE 16. BROOK TROUT AGE AND GROWTH FROM DOWNSTREAM AREAS. 
MEAN LENGTH MEAN WEIGHT CALCULATED LENGTH CONDITION 
AGE SEX N AT CAPTURE AT CAPTURE AT ANNULUS FACTOR 
(mm) (g) 1 2 
1 M 1 164 40 140.0 
F 3 158 44 141.7 
J 0 
All 4 159 43 141.2 
2 M 3 177 57 142.7 159.3 
F 1 218 120 162.0 195.0 
J 1 170 50 139.8 158.8 
All 5 184 68 145.8 166.2 
All M 4 174 53 142.0 159.3 1.00 
F 4 173 63 146.7 195.0 1.13 
J 1 170 50 139.8 158.8 1.02 
All 9 173 57 143.8 166.2 1.06 
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were higher than the average for tributary populations (Table 11), 
but this may in part be attributable to the absence of Age 0 fish 
in the lower Saint John samples; data from the upstream portions 
indicate that Age 0 condition factors are generally low. 
Digestive tracts of trout from Fort Kent and St. Francis 
were examined to determine food habits of salmonids in the down-
stream portion of the Saint John River. Of nine stomachs, five 
contained no food organisms; three contained terrestrial insects, 
beetles (Coleoptera) and flies (Diptera); and one contained single 
chironomid, an aquatic insect. Several of the stomachs also 
contained parasitic nematodes, and these were not considered to be 
food organisms. 
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B. THE .STATE OF THE AQUATIC ECOSYSTEM THROUGH THE PROJECTED LIFE 
OF iHE PROPOSED PROJECT WITHOUT PROJECT IMPLEMENTATION 
The state of the aquatic ecosystem within the affected 
portion of the Saint John River watershed through the 100 year 
projected life of the proposed Dickey-Lincoln School Lakes project 
is directly dependent upon socio-economic considerations. For the 
sake of simplicity it is necessary to assume that the affected 
portion of the watershed would continue to be managed for timber 
production. After making this basic assumption, then two levels 
of management and harvest may be expected: Either timber harvest-
ing would continue through the projected life of the project at its 
present rate or the timber resources would be exploited at a 
greater rate. The effects of both levels could then be projected. 
Further, recreational demand must also be considered. 
1. Timber Exploitation at Present Levels 
It is difficult to foresee any major changes in the 
aquatic ecosystem through the life of the project assuming timber 
harvesting is maintained at its present level of intensity. The 
stream systems are subjected to periodic sedimentation insults 
resulting from road building and other harvesting activities. 
Siltation generally produces several undesirable effects (King and 
Ball, 1964; Saunders and Smith, 1965). First, the increased 
sediment load would tend to fill in the deeper, slower stream sections 
reducing the amount of adult holding areas available. Second, the 
sediment load would have an abrasive, scouring action on the food-pro-
ducing benthic and periphytic communities (those animals which 
live on or in the bottom or attached to underwater objects). 
Finally, high silt loads could accumulate in spawning areas causing 
a shortage of oxygen beneath the surface of the substrate where 
the Fall-spawned brook trout eggs remain through the winter prior 
to hatching in early spring. 
Streams in the watershed would continue to produce short-
lived, early maturing populations of brook trout provided that 
exploitation by recreational fishermen remains at moderate levels. 
Intuitively, it is doubtful that the streams of the Upper Saint 
John drainage would attract the fishing pressure necessary to 
measurably alter the structure of the communities. 
Little East Lake and Rideout Pond and the shallower 
trout lakes such as the Falls Ponds and several of the Negro Lakes 
are currently only marginal as trout water, and it is possible 
that eutrophication would make these marginal lakes even less 
suitable as trout habitat. Based on cursory observations, Big 
Falls Pond and 3rd Negro Brook Lake currently receive moderate 
fishing pressure, probably due to their relative accessibility and 
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large size trout. The other ponds and lakes receive relatively 
little pressure and it is doubtful that standing water bodies in 
this area would ever receive the magnitude of recreational pres-
sure necessary to effect a major ecological change. 
2. Increased Levels of Timber Exploitation 
Increased levels of timber exploitation would cause a 
corresponding increase in the frequency of the perturbations 
usually associated with logging operations. The frequency and 
magnitude of siltation problems caused by road building, clear-
cutting, and skidding operations would be expected to increase as 
would the magnitude of the problem as a whole. As the percentage 
of land being harvested for timber at any given time increases, 
the magnitude of the "indirect" effects, such as decreased water 
holding ability and associated increases in the magnitude of 
floods and droughts, would be expected to take their toll on the 
quantity of cold-water stream habitat available for brook trout. 
Furthermore, the increased harvest could require additional work 
force; this population increase would then exert additional stress 
on both stream and lake communities through recreational pursuits. 
However, it is unlikely that the recreational aspects of increased 
harvest would cause ecological changes of any magnitude, especially 
when compared to the direct and indirect environmental consequences 
of increased timber harvesting itself. 
3. Other Considerations 
The preceding predictions are based on the assumption 
that timber harvesting techniques through the equivalent of pro-
ject life will remain essentially similar to those employed today. 
That is, trees would be cut and trimmed, and logs would be skidded 
and hauled from the site. Although these operations have been 
criticized for their environmental effects, a beneficial by-
product is the "slash" which is left to be recycled through ter-
restrial and aquatic ecosystems. Present trends indicate increas-
ing utilization of the whole tree; instead of limbing, trimming 
and leaving slash, trees could be chipped at the logging site and 
used in their entirety for pulp, leaving little for biogeochemical 
cycling. The result of this technique change on the energetics of 
stream ecosystems, considering their dependence upon terrestrial 
organic input (see discussion on page 25) has not yet been eval-
uated. It could potentially cause significant long-term impacts 
on stream community structure and productivity. 
Finally, the use of potentially damaging toxicants for 
the control of spruce budworm and other forest insect pests has 
been largely halted by law. However, an economic crisis in the 
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pulp and paper industry or some other public opinion change could 
conceivably induce legislation relaxing these current restric-
tions. The accumulation of toxic substances could then affect 
stream community structure and productivity on a long-term basis. 
4. Summary 
The portion of the Saint John watershed between the 
proposed Lincoln School Dam site and Ninemile Bridge, exclusive of 
the Allagash watershed, includes 124 mi (199.5 km) of major 
streams (Saint John, Big and Little Black) and 950 mi (1528.6 km) 
of named and unnamed tributary streams. Of this total, 107 mi 
(172.1 km) (86%) of major streams and 180 mi (289.6 km) (18.9%) of 
tributaries lie within the proposed flooding areas. The proposed 
Dickey Lake's periodically inundated zone includes 18.2 major 
stream miles (29.5 km) and 55.9 mi (89.9 km) of its tributaries. 
Standing water in this portion of the watershed includes several 
moderately large lakes (Depot and Negro Lakes, Big East Lake, and 
Falls Ponds), many smaller ponds, and innumerable beaver impound-
ments. Of the moderately large pond^ only the Falls Ponds, 
representing a total of 320 acres (130 ha), lie within the pro-
posed impoundment area. 
Approximately 14% (135 mi; 217.2 km) of the total 
tributary stream mileage present in the watershed between Lincoln 
School and Ninemile Bridge was surveyed as part of this fisheries 
evaluation. Streams were evaluated as to their brook trout habi-
tat quality. As would be expected, habitat quality for spawning, 
nursery, and' adult holding varied greatly both within and among 
streams. 
Brook trout density, growth and food habits were inves-
tigated as part of the habitat evaluation, and these biological 
findings were included with physical and chemical characteristics 
in arriving at final habitat evaluations. Results of these 
studies showed that most of the Reservoir Area streams contained 
brook trout populations typical of small streams; that is, the 
trout feed primarily on insects, and are small, slow-growing, 
early-maturing, and short-lived when compared to lake populations 
or stream trout from areas where the growing season is longer or 
utilization is higher. Further, the lower reaches of many trib-
utaries are poorly suited as year-round brook trout habitat be-
cause of high summer water temperatures and a lack of suitable 
summer and winter holding pools. Taking all physical and biolog-
ical factors into consideration, surveyed streams within the 
proposed project area can be classified in the following manner: 
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SPAWNING NURSERY ADULT HOLDING 
1. Tributaries Within 
Entire Study Area MILES (%) 1 MILES (%) 1 MILES (%) 1 
Excellent 91.2 9. 6 59.9 6. 3 130.2 13. 7 
Good 110.2 11. 6 642.2 67. 6 504.5 53. 1 
Fair 424.7 44. 7 216.6 22. 8 269.8 28. 4 
Poor 324.0 34. 1 31.4 3. 3 45.6 4. 8 
Tributary Reaches 
to be Inundated MILES (%) 2 MILES (%) 2 MILES (%) 2 
Excellent 2.0 2. 2 2.0 3. 3 23.1 17. 7 
Good 39.3 35. 7 95.5 14. 9 75.4 14. 9 
Fair 75.0 17. 7 48.6 22. 4 41.6 15. 4 
Poor 39.7 12. 3 9.9 31. 5 15.9 34. 9 
As this table illustrates, there is an abundance of 
nursery and adult holding habitat that is rated fair to excellent 
within the entire study area. Spawning habitat is not as exten-
sive, but with 66% of the stream mileage rated fair or better, the 
quality of spawning habitat is probably not a limiting factor to 
the trout populations in most streams. As the table further 
indicates, brook trout habitat is not distributed uniformly above 
and below the proposed region of inundation. 
A low percentage of the excellent spawning and nursery 
habitat available within the watershed lies below the level of 
maximum pool height, although 37% of the spawning habitat rated as 
"good" occurs in this region. Approximately one-third of the 
total nursery and adult holding habitat rated as "poor" is below 
maximum pool height. These data indicate that, in general, those 
stream sections lying below the proposed maximum pool elevation 
are poorer in nursery and adult holding quality than the upstream 
reaches. 
Of the major lakes and ponds in the Saint John water-
shed, only the Falls Ponds are within the proposed inundated 
region. Trout were captured from the Negro Lakes and the Falls 
Ponds; these lakes and most of the smaller ponds surveyed also 
contain minnows and/or chubs. Trout in the Negro lakes and the 
Falls Ponds grow faster and are longer-lived than the stream 
populations. 
1 % of total mileage 
2 % of mileage in Category #1 
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The periodically inundated zone (PIZ) of the proposed 
Dickey Reservoir contains 74.1 total stream miles (119.2 km). 
With the exception of four rivers, the PIZ extends less than two 
miles (3.2 km) on all streams due to the steepness of the valley 
walls. This zone represents the lower reaches of many of the 
tributaries and, therefore, includes habitat which is presently 
supporting warm-water fish species. 
The Saint John River downstream from the Lincoln School, 
sampled at St. Francis and Fort Kent, supports both cold and warm-
water fish species. The cold-water forms are found principally at 
the inflows of the cold tributary streams, and the warm-water 
forms are found in the shallow, protected areas. Trout taken from 
these sites were larger and heavier at age than those captured in 
the tributary streams. 
The upper Saint John River watershed presently supports 
both warm and cold-water fish species. Cold-water forms are found 
primarily in the major streams near cold inflows, in the tributary 
stream headwaters, in the lower portions of the tributaries when 
sufficient cover is present to prevent excessive summer warming, 
and in the deeper lakes. Warm-water forms are found in the major 
streams, in the lower portions of the tributaries, and in most of 
the lakes and ponds. One feature common to both the cold and 
warm-water fish communities is the absence of a top carnivore 
which feeds extensively on fish. 
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C. THE AQUATIC ECOSYSTEM THROUGH THE PROJECTED 
LIFE OF THE PROPOSED PROJECT WITH PROJECT IMPLEMENTATION 
1. Dickey Lake Area 
a. The Biological Limnology of the Proposed Reservoir 
In this section predicted water quality and physiographic 
characteristics of the proposed impoundment (USACE 1976; 1977a, 
b ) are used to generate qualitative and quantitative estimates of 
the lake's biota. The quantitative estimates are derived from a 
variety of sources and are based primarily on data from existing 
lakes and reservoirs. Because of this, these estimates are pro-
vided only as a means of comparing the proposed impoundment with 
the existing lakes and reservoirs. 
1) General Physiography and Limnology 
Limnological characteristics of the proposed impoundment 
are compared to those of 15 natural North American lakes in Table 
17 (data from Ryder, 1972 and Brooks and Deevey, 1969). Predictive 
analyses (USACE, 1976; 1977a,b ) indicate that the proposed Dickey 
Lake would represent a deep, dimictic, oligotrophic impoundment 
characterized by a relatively shallow thermocline, low nutrient 
levels, and comparatively high hypolimnetic dissolved oxygen 
levels throughout the year. The relatively shallow predicted 
thermocline depth, extensive cold hypolimnion, and high dissolved 
oxygen levels would result from the influx of cold, well-oxygenated 
snow-melt water during May and the relatively short warming 
period and growing season between the onset of stratification and 
autumn mixing. Temperature and dissolved oxygen dynamics are 
predicted to be very similar to those of Moosehead Lake, ME (R.Di 
Buono, pers. com.). Chlorophyll a_ concentrations would be low 
because surface water phosphorus inputs from the undeveloped Upper 
Saint John watershed are currently and will likely remain at low 
levels. (ERT, 1977). Operation of the Dickey facility in pumped-
storage mode would have a minimal limnological effect (Exhibit B, 
Figs B1-B12). Similarly, the limnological effect on the reservoir 
of increasing the Dickey facility to three pumpback and three 
conventional units and increasing the maximum discharge from 
40,000 to 60,000 cfs (1133 to 1699 cms) would also be negligible 
(Dortch et a^ L, 1976; Exhibit B, Figs B1-B12) . 
2) Primary Producers 
Autochthonous primary production (within the reservoir 
ecosystem) occur in three basic forms: as carbon fixed by phyto-
plankton distributed within the water column; as carbon fixed by 
TABLE 17. MORPHOMETRY, PHYSIOGRAPHIC, CLIMACTIC, AND EDAPHIC PARAMETERS 
OF 15 NATURAL NORTH AMERICAN LAKES AND THE PROPOSED DICKEY LAKE. 
DATA FROM' RYDER (1972) AND BROOKS AND DEEVEY (1966). 
Lake Watershed 
Area 
(km 2) 
Depth (m) 
Max Mean 
Shoreline 
Lenqth 
(km) 
Shoreline* 
Development 
Drainage 
Area 
(km 2) 
Altitude 
On) 
Mean 
July 
Temp(C) 
Precipitation 
(cm yr~ ) 
Growing 
Season 
(Days) 
Morpho-
edaphic 
Index 
TDS 
(mg/1 ) 
• 
TA 
(mg/1) 
Superior Atlantic 82 ,414 397 148 3000 2 9 227 ,376 184 16-18 60-100 140-160 0 4 60 46 79 
Huron Atlantic 59 ,596 229 60 2700 2 1 128 490 177 18-21 60-100 160-200 l 8 108 82 168 
Michigan Atlantic 58 ,016 285 84 2210 2 6 117 741 177 18-24 60-100 160-240 l 4 118 113 226 
Great Bear Arctic 31 , 153 452 76 2717 4 4 145 817 157 13-16 25-30 100-120 l 0 80 53 150 
Great Slave Arctic 27 ,195 625 62 2200 5 1 958 300 158 16-18 20-30 120-140 2 4 150 81 -
Erie Atlantic 25 ,719 64 18 1200 2 1 58 430 174 21-24 60-100 220-240 7 5 133 95 242 
Ontario Atlantic 19 , 477 237 80 1380 2 8 70 655 75 21-24 60-100 200-220 1. 7 134 93 272 
Lac la Ronge Hudson Bay 1 ,425 38 13 830 6 8 14 763 366 16-18 40-45 140-160 11 7 149 99 214 
Big Trout Hudson Bay 616 40 16 277 3 0 2 509 213 16-18 55-60 120-140 4. 3 68 54 -
Keller Arctic 406 36 12 99 1 4 1 818 247 13-16 25-30 120-140 6. 3 78 64 145 
Kooyenay Pacific 399 162 61 347 4 9 45 843 532 18-21 45-75 180-200 2. 1 127 72 141 
Seneca Atlantic 175 188 88 127 2 7 1 831 135 21-24 60-80 200-220 1. 7 - 105 646 
Cayuga Atlantic 172 133 55 158 3 4 2 106 116 21-24 60-80 200-220 2. 8 - 106 596 
Opeongo Atlantic 60 52 15 109 4 0 282 404 16-18 75-80 160-180 2. 2 33 10 40 
Moosehead Atlantic 303 75 16.6 270 4 2 - 319 19 90-92 100 - - -
Dickey Atlantic 348 99 24 628 8 8 7, 058 277 19 90-92 100 1. 7 40 - 50-100 
U1 
* 
Total Alkalinity as CaCO. 
• shoreline length (km) 
lake area (km 2) 
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rooted emergent and submergent vegetation; and as periphytic 
production by algae attached to the substrate and submerged yege-
tation. 
Aquatic plant growth and production is limited by light 
availability, nutrients, and in the case of macrophytes and peri-
phyton, substrate availability and stability. In Dickey Lake, 
excess nutrients would initially be present as a result of con-
struction activities and inundation of forest lands. As a result, 
this initial period would be typified by comparatively high pri-
mary productivity. In time, the impoundment would reach steady-
state conditions with respect to nutrient import and export. It 
is this steady-state period to which the following discussion 
applies. 
a) Macrophytes 
Of the three sources of autochthonous primary production, 
macrophytes should account for a relatively small proportion of 
the total carbon fixed by aquatic primary producers. Conditions 
in Dickey Lake would not be conducive to the establishment and 
maintenance of rooted plants. The lake area where macrophytes 
grow (littoral zone)*, would never represent more than 10% of 
Dickey Lake's surface area by virtue of the basin's geomorphology. 
Although several of Dickey Lake's coves would have relatively 
large littoral zones (most notably in the Upper Big Black Valley) 
which may support more rooted plant growth than the reservoir at 
large, macrophytes would be stressed by Dickey Lake's operational 
characteristics wherein the water level would be lowered an 
average of 20 ft (6.1 m) during an annual cycle (USACE, 1976 ). 
Plants would be subjected to progressive dessication and erosion 
between the time of maximum spring water levels (May-June) and 
autumn turnover (October). After the lake freezes, water levels 
would continue to drop during the winter, exposing the dormant 
stages to freezing temperatures and the scouring action of over-
riding ice layers. 
There are several lakes and reservoirs in North America 
and Europe which illustrate the effects of winter powerpool draw-
down on the macrophyte community. In the United States, Lake 
Francis Case is a 93,000 acre mainstem hydropower reservoir, 
located in the Missouri River System, in which water levels vary 
on the order of 1 ft (.3m) daily and 45 ft (13.7m) annually, with 
a winter minimum. Like Dickey Lake, this impoundment is relatively 
deep, with a mean depth of 50 ft (15.24m) (Cowell and Hudson, 
1967). Macrophytes are almost absent from the perimeter of this 
lake. Lewis and Clark Lake, which is geographically near Lake 
Francis Case, also shares many of its physical and chemical 
characteristics. The most important differences between the two 
*that area of lake approximately 10 ft (3.m) or less in depth 
(Meta Systems, Inc. 1974). 
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are that Lewis and Clark Lake is smaller (25,000 acres; 10,117 
ha), shallower (mean depth = 16 ft), and its water levels are 
maintained within 4 ft (1.2m) annually. In this lake, Polygonum 
beds are extensive in the littoral zone. The absence of macrophytes 
in Lake Francis Case has been attributed to freezing, dessication, 
and erosion resulting from winter powerpool drawdown. Similarly, 
macrophyte standing Crop declined greatly in a Swedish Lake after 
its annual hydrologic cycle was altered (Quennerstedt, 1958) . In 
this lake, construction of a dam and outlet control structure 
resulted in raised summer and lowered winter water levels over a 
total range of about 6m (19 ft) and resulted in almost total 
destruction of the pre-construction emergent vegetation. 
b) Periphyton 
Periphytic algae, like macrophytes, grow attached to the 
substrate and would be exposed to the same environmental stresses 
already discussed with respect to rooted plants. However, the 
benthic algae have the advantage of a shorter generation time to 
help compensate for fluctuating water levels. Periphytic algae, 
under ideal conditons, can reproduce up to several times per day, 
and current quantitative study techniques imply asymptotic cell 
densities after artificial substrate exposure periods of only 2-3 
weeks (Slack et_ al., 1973). In addition, turnover rates (g carbon 
fixed/g of plant biomass/unit time) are, consequently, higher for 
attached algae than for rooted plants. Swedish investigations of 
regulated lakes, however, indicate that the littoral microflora of 
the periodically exposed regions never reaches the density associated 
with similar regions of unregulated lakes (Quennerstedt, 1958; 
Grimas, 1961). 
As is the case for macrophytes, benthic algal productivity 
may also be limited by available littoral substrate. Wetzel 
(1975) and Schindler et_ al_ (1973) present data indicating that 
most attached algal productivity in oligotrophic lakes decreases 
precipitously at depths greater than 3-4 m (10-13 ft). Therefore, 
Dickey Lake's morphometry would limit periphyton production to 
approximately 10% of the impoundment's surface area. 
The most representative estimates of periphyton production 
available in the literature are the data of Schindler et al• 
(1973). These authors, studying two steep-sided, softwater oligotrophic 
lakes in northwestern Ontario, found periphyton to account for 
less than 2% of total autochthonous productivity in both lakes. 
Data from Missouri River impoundments (Benson and Cowell, 1967) 
indicate that the availability of a submerged forest for colonization 
greatly increases periphitic primary productivity. However, 
Dickey Lake's submerged forest would be in water deeper than 4 m 
(12.5 ft) during the growing season; hence, it would be unavailable 
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as periphyton substrate. 
c) Phytoplankton 
Phytoplankton standing crop and productivity in lakes 
has been correlated with abiotic factors, such as lake morphometry 
(Rawson, 1953) and dissolved Solids (Larkin and Northcote, 1958) , 
and a combination of general geographic, climatologic, and biotic 
factors including chlorophyll a_ concentration (Brylinsky and Mann, 
1973) . The investigations of Brylinsky and Mann (1973) , who 
reported the results of the Ihternational Biological Programme 
(IBP) investigation of 55 European, Asian, African, and North 
American lakes and reservoirs, are the most complete. These 
authors found that the best nonbiological variables for estimating 
productivity were latitude and mean annual air temperature since 
these parameters tend to integrate the combined effects of tempera-
ture and available light (Figure 2). Chemical factors, including 
nutrients, were not correlated as well with productivity on a 
world-wide basis. However, when only temperate lakes and reservoirs 
were included (those between 39 and 55° latitude), nutrient 
correlations were much higher. Of the biotic factors, primary 
productivity was most closely correlated with phytoplankton standing 
crop (biomass) as would be expected. Since chlorophyll a concentra-
tion is usually very closely correlated with standing crop (r= .98 
in the IBP lakes), it was also closely related to productivity. 
These functional relationships are displayed graphically in Figures 
2 and 3. 
Utilization of available predictive relationships for 
gross phytoplankton primary productivity yielded estimates ranging 
from 400 kcal/m^/yr1 based on projected Dickey Lake chlorophyll a 
levels of 1.62 mg/m3 (USACE, 1977b) to 2700 kcal/m/yr based on 
latitude (55°N) and mean annual air temperature 3.8°C (38.8°F) in 
the relationships of Brylinsky and Mann (Figures 2 & 3). As 
Figures 2 and 3 illustrate, these predicted values represent 
"medium" and "low" productivity levels when compared to the IBP 
lakes and reservoirs. The predicted values differ by an order of 
magnitude even though based on relationships expounded by the same 
authors. This•difference can be explained in the following way: 
In a situation such as Dickey Lake, where the watershed is un-
developed, primary productivity is generally limited by nutrient 
availability. Schindler (1971) has suggested that lakes with 
wooded, undeveloped watersheds are in equilibrium such that annual 
nutrient export to the lake per unit area of watershed is balanced 
by nutrient inputs from rainwater and fallout. When this is true, 
potential nutrient concentrations in a lake or reservoir are 
ultimately related to the ratio of catchment basin area to lake 
volume. When Schindler's computations are carried out for Dickey 
Lake (Exhibit C), the ratio is low and oligotrophic compared to 
the Ontario lakes for which the relationship was first proposed. 
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Figure 2. Phytoplankton production vs. latitude and mean annual air 
temperature based on lakes and reservoirs located throughout 
the world. From Brylinsky and Mann, 1973. 
5 0 
100000 
o 
00 
<c 
LU 
C O 
CD 
Cd 
C D 
O 
10000-
h- C\J 
C J E 
O ro O 
cu 
O 
I— 
< 
Q_ 
o 
1000-
100 
10-f 
DICKEY (PROPOSED) 
1 
T 
10 100 
CHLOROPHYLL a (mg/m 3) 
Figure 3. Phytoplankton production vs. chlorophyll a_ concen-
tration based on lakes and reservoirs located 
throuhout the world. From Brylinsky and Mann, 1973. 
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In conclusion, the projected gross primary productivity 
value of 400 kcal/m2/yrf based on estimated chlorophyll a^  concen-
trations probably represents a more accurate projection than the 
2700 kcal/m2/yr estimate based on latitude and mean annual air 
temperature. The lower estimate includes, indirectly, the effects 
of low annual nutrient inputs resulting from the catchment area/ 
reservoir volume ratio. This projected productivity level is 
typical of oligotrophic lakes. 
Phytoplankton species composition in Dickey Lake would 
ultimately depend on environmental factors, predation, and the 
presence of source populations. Source populations of lacustrine 
phytoplankters are probably already present in the Upper St. John 
watershed. The East Lakes and Depot Lake, for example, would be 
within a few miles of the proposed Dickey Lake after filling, and 
the Falls Ponds, along with their phytoplankton populations, would 
be inundated. East and Depot would be connected via streams with 
Dickey, and phytoplankters originating in the lakes of the Allagash 
system would potentially be available through proposed pump-
storage operation. And finally, phytoplankters are readily 
transported via birds, insects, aquatic mammals, and by other 
passive and active methods. (Rosine, 1956? P,roctor et al., 1967). 
Phytoplankton which are typically dominant in soft-
water ,' neutral to slightly alkaline, nutrient-poor oligotrophic 
lakes and reservoirs include the diatoms Asterionella, Melosira, 
Cyclotella, Tabellaria, and Uroglena, and the green and yellow-
green algae Dinobryon and Oocystis, respectively (Wetzel, 1975, p. 
299). Blue-green algae, such as Aphanizominon and Anabaena, which 
sometimes cause nuisance blopms in morphologically oligotrophic 
New England lakes which receive excessive nutrient inputs (NHWSPCC, 
1974) would not likely occur in large numbers under the low nutrient-
cold temperature conditions predicted for Dickey Lake. 
The operation of the proposed project as a pumped storage 
facility adds a dimension of uncertainty to quantitatively predicting 
Dickey Lake water quality and biota. The dynamics of the situation 
with respect to phytoplankton may be qualitatively explained in 
the following way: In general, large north-temperate lakes stratify 
thermally, as is predicted for Dickey Lake (Exhibit B, Figures Bl-
B12). As stratification intensifies through summer, the mixing of 
hypolimnetic (deep) and epilimnetic (near-surface) waters is 
reduced by the presence of a thermocline (zone of rapid temperature 
decrease with increasing depth). As a result, the hypolimnion and 
epilimnion in stratified lakes become somewhat independent of each 
other hydrographically. During summer, productivity in the euphotic 
zone occurs at its annual maximum, and available nutrients are 
utilized rapidly. As these phytoplankton die in the epilimnion, 
they tend to sink through the thermocline into the hypolimnion, 
decompose, and release accumulated nutrients. In most lakes, 
because of the "sealing" effect of the thermocline, these nutrients 
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are effectively lost to the system until fall overturn. The 
exception to this is in the case of an upwelling, which causes 
nutrient-rich hypolimnetic water to be brought to the surface. 
These upwellingsare frequently caused by seiches (internal waves) 
or density currents. An upwelling generally results in increased 
productivity if it occurs at a rate slow enough that its nutrient 
enrichment effects are not m£isked by phytoplankton dilution. 
(Findenegg, 1974). 
Generally, lakes become nutrient sinks and, as a result, 
productivity tends to increase through time (Wright, 1967). This 
is frequently not the case for reservoirs. Those with deep-water 
outlets tend to export nutrients during stratification periods, 
which effectively reduces fully-mixed concentrations. Consequently, 
long-term productivity is lower than that of a comparable, equal-
size natural lake. The same net result occurs in reservoirs with 
near-surface outlets; in these impoundments overall productivity 
is lowered through the entrainment and export of the photosynthetically 
active surface water layer during summer. 
The Dickey Dam outlet works design and pumped-storage 
operation could partially ameliorate some of the productivity 
curtailment usually associated with reservoir operation. Dickey 
Dam's moveable upper gate, drawing water from 23 ft (7.0 m) below 
the surface, would entrain less surface water and phytoplankton 
than a surface outlet of comparable capacity. Pumpback operation, 
through its water conservation, would essentially replace a portion 
of the nutrients and phytoplankton exported during the generating 
cycle. In addition, turbulent mixing along the thermocline as a 
result of the "pumpback jet" would tend to assist the transport of 
nutrients from the hypolimnion to surface waters during periods of 
stratification. However, the pumpback jet would not normally 
operate as a functional upwelling. Jet temperature would be low 
enough that it would re-enter Dickey Lake at or below the thermocline 
under most instances (D. Beulo, pers. com.) rather than in the 
biologically active surface layers. As a result, nutrients contained 
in the jet would be returned to the reservoir's deep strata and 
not be available for photosynthetic utilization. 
d) Primary Production Summary 
Dickey Lake should be phosphorous-limited and oligo-
trophic. Macrophyte production would be limited by (1) the reservoir's 
operating characteristics, whereby rapidly decreasing water levels 
during winter would expose rooted aquatic plants to erosion, 
dessication, freezing, and scouring, and (2) the limited littoral 
zone to be found in this relatively steep-sided lake. Periphyton 
(benthic algae) production should be limited for the same reasons; 
however, periphytic organisms could be better able to cope with 
the fluctuating littoral zone than the macrophytes by virtue of 
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their shorter generation time. The flooded forest would add 
little to the periphytonfs productivity because of the overlying 
water's depth throughout the growing season. 
Phytoplankton would be the dominant primary producers in 
Dickey Lake; standing crop and productivity would probably be 
typical of oligotrophic conditions. The phytoplankton would most 
likely be dominated by diatoms, green algae, and yellow-green 
algae. Blue-green algae are not likely to occur in problem quantities 
under the predicted low-nutrient conditions. The low estimated 
phytoplankton standing crop (1.62 mg/3 chlorophyll a) and gross 
primary productivity (400 kcal/m2/yr) are due to low projected 
phosphorous inputs most likely related to the large volume of the 
reservoir in proportion to its catchment basin area. Finally, the 
Dickey Dam outlet works configuration and pumped storage operation 
may partially ameliorate some negative productivity attributes 
usually associated with hydropower storage reservoirs. 
3) Consumers 
a) Zooplankton 
Few predictive methods are available for estimating 
secondary productivity at the zooplankton level. This paucity is 
due, at least in part, to the tremendous difficulty of measuring 
standing crop and production in such a diverse community (Rigler 
et al., 1974). Many investigations have estimated the productivity 
of simple ecosystems (arctic ponds and lakes, springs, salt lakes) 
but have avoided the complexity of typical north-temperate zooplankton 
communities. Despite this difficulty, several investigators have 
attempted to quantify zooplankton production. The most applicable 
of these are discussed below relative to Dickey Lake. 
Schindler (1970) estimated herbivorous zooplankton 
production in two Ontario lakes as 16.435 kcal/m3 annually (Clear 
Lake) and 3.331 kcal/m3 (Lake 239, cited by Wetzel, 1975, p. 478) 
for the period May-November. The IBP lakes study (Brylinksy and 
Mann, 1973) found that herbivorous and carnivorous zooplankton 
production was fairly well correlated with primary productivity on 
a world-wide basis especially among the Soviet IBP lakes (Winberg, 
1970)*. 
1 This correlation does not imply direct algal consumption by 
herbivorous zooplankton in direct proportion to algal biomass 
and production; organic material entering the food cycle through 
the detrital pathway may be of considerable importance. (Wetzel, 
1975) . 
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Although fourth-order approximations 
(phosphorous loading ->• chlorophyll a_ primary 
production -> herbivorous and carnivorous zoo-
plankton production), 
production rates of approximately 50 and 5 kcal/m2/yr for herbi-
vorous and carnivorous zooplankton, respectively, can be estimated 
for Dickey Lake. These are low values when compared to the IBP 
lakes and reservoirs, as were the estimated chlorophyll a_ concen-
tration and primary productivity (Brylinsky and Mann, 1973; 
Figure 3). 
The effect of the Dickey Dam outlet works configuration 
on the zooplankton community is uncertain. Negative aspects, 
which have been documented for existing reservoirs, are related to 
the loss of zooplankton through power generation water releases. 
Zooplankton normally undergo diurnal vertical migrations in response 
to light intensity changes. The magnitude of these migrations is 
frequently related directly to water transparency (Wetzel, 1975). 
Since all indications are that Dickey Lake should be relatively 
transparent (USACE, 1977b) diurnal zooplankton migrations would 
most likely be considerable. McNaught and Hasler (1966, cited in 
Wetzel, 197 5, p. 467), for example, found that the more abundant 
zooplankters in relatively transparent Lake Michigan migrated 
diurnally up to 13-40 m (40-130 ft). Migrations of this magnitude 
could make zooplankters vulnerable to entrainment in the Dickey 
Dam outlet works (moveable outlet located 23 ft, below pool surface, 
(7.0 m) fixed outlet at 810 ft (247 m) msl). Studies by Cowell 
(1967) and Pechlaner (1961, 1964) indicate that downstream losses 
from reservoir zooplankton communities may represent a significant 
proportion of annual production. 
Many zooplankters can survive passage through turbines 
and circulating pumps at hydropower facilities, steam-electric 
plants, and pumped storage installations (Cowell, 1967; Massengill, 
1976; Beck et al., 1975). Daily pumpback operations at the Dickey 
facility could therefore ameliorate some negative aspects of 
station operation by restoring a portion of the zooplankton lost 
during the generating cycle to Dickey Lake. As is the case for 
phytoplankton, quantitative estimates of zooplankton losses at the 
outlet are precluded by a lack of knowledge concerning the complex 
nature of interacting hydrographic, biological, and engineering 
factors which would ultimately determine entrainment and pumpback 
rates. 
Finally, there are no nearby source populations to seed 
Dickey Lake with oligotrophic zooplankters. However, investigations 
conducted in other regions by Rosine (1956) and Proctor et al. 
(1967) indicated that passive transport by birds and insects may 
adequately seed Dickey Lake. 
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The effects of wat£r level fluctuations on reservoir 
zooplankton has received some study, but the results are inconclusive 
relative to predicting the effects of .Dickey Lake's winter powerpool 
drawdown. In North America, Cu^rrier C1954) and Rawson (1958, 
cited by Lotmarker, 1964) found that water level fluctuations had 
negligible effects on planktonic crustacea. Lotmarker (1964), 
however, found that certain species of Daphnia and Bosmina were 
less abundant in Swedish lakes and reservoirs subject to winter 
drawdown. Conversely, Rodhe (1964) found increased zooplankton 
production in a Swedish lake after its annual water level cycle 
was altered to one of spring-summer storage and winter release. 
This increase was attributed primarily ^o a change in the principal 
period of discharge from the period of maximum zooplankton abundance 
(spring-summer) to winter, when production was at its lowest. As 
a result, entrained zooplankton losses were reduced. Since the 
Dickey Lake annual cycle incorporates many of the variables, a_ 
priori assessment of its overall effect on the zooplankton community 
is impossible. 
b) Benthic Macroinvertebrates 
Benthic community development in hydropower reservoirs 
has received considerable study in North America (Fillion, 1967; 
Geen, 1974; Aggus, 1971; Isom, 1971; Nursall, 1952; Peterka, 1972; 
Paterson and Fernando, 1969a, 1969b; 1970; Benson and Hudson, 
1975; Cowe11 and Hudson, 1968; Peck, 1974 MS), Europe (Hynes, 
1961; McLachlan and Cartrell, 1976; Grimas, 1961; 1962; 1964; 
1965a; 1965b; Grimas and Nilsson, 1965), and Africa (Petr, 1970a; 
1970b). This literature is sufficiently complete to permit 
qualitative conclusions to be drawn regarding colonization, succession, 
productivity, and the effects of the annual Dickey Lake drawdown 
cycle on the benthic community. Information regarding the availa-
bility of colonizing benthic forms is drawn from the brook trout 
food habit studies conducted during 1975-76 and an unpublished 
study of Allagash River invertebrates conducted during 1972 (Trotzky, 
1972 MS). 
(1) Habitat Succession 
The distribution and abundance of benthic animals is 
highly dependent upon the availability and stability of suitable 
habitat. In the proposed impoundment, construction activities 
(clearing, grading, etc.), the standing forest, and the annual 
water level cycle would contribute significantly to determining 
habitat availability for benthic animal forms. Further, the 
abundance of some habitat types would change as the proposed 
reservoir matures. The following paragraphs briefly describe the 
benthic habitat conditions likely to be present in Dickey Lake. 
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Figure 4 represents a conceptualized cross-section of 
the proposed Dickey Lake which identifies major habitat areas. 
Principal features include the littoral shelves, the cleared zone, 
the periodically exposed areas, and the flooded forest of the 
profundal zone. The left side of Figure 4 represents a typical 
steep-sided section of the proposed lake, such as would be found 
in the deep region near Dickey Dam (horizontal scale greatly 
compressed). In this type of area the littoral shelf would be 
virtually absent, with depth increasing rapidly with distance 
from shore. The cleared zone would be sufficiently steep to 
prevent the deposition of any fine-grained materials. As a result 
of wave and ice action associated with powerpool drawdown, the 
cleared zone in these steep-sided regions would eventually be 
characterized by partially-eroded coarse sand to cobble substrate 
interspersed with exposed bedrock and trees, stumps, and other 
debris deposited during high-water periods. There would be little 
rooted plant growth due to annual erosion, freezing, and ice 
scouring. The extent of the exposed zone in these regions would 
be relatively small, however, due to the slope. 
The right side of Figure 4 illustrates a section of 
Dickey Lake with less slope to the bottom, such as would be present 
in the Nine-mile region (Figure 1). In these areas, characterized 
by the presence of an extensive littoral shelf, the slope would be 
sufficiently low to allow some fine-particle sediment deposition. 
In addition, temporary pools may develop as water levels recede, 
partially ameliorating some dessication problems. However, the 
exposed areas would also be subjected to freezing, scouring, and 
wave erosion. As a result, the littoral zone of the low-slope 
areas would eventually be characterized by substrate ranging from 
fine sand to cobble interspersed with bedrock outcroppings debris, 
and without appreciable rooted vegetation. 
The effects of drawdown on littoral habitat cited in the 
previous paragraphs are well documented in the reservoir literature. 
In general, the coarse-substrate type of habitat normally associated 
with the periodically exposed zones, which would eventually typify 
much of Dickey Lake's perimeter, is inhospitable to most lake-
dwelling benthic animals. 
Immediately lakeward of the winter powerpool drawdown 
level an area of fine-grained sediment deposition would develop. 
In this band organic and inorganic materials which have been 
suspended as a result of wave and ice action in the littoral 
region would accumulate. This zone of silt accumulation would 
provide suitable habitat for large and small burrowing insects. 
Grimas (1961), Geen (1974), Benson and Hudson (1975), and. Fillion 
(1967) have demonstrated the high productivity associated with 
this zone. 
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Figure 4. A hypothetical cross-section of Dickey Lake illustrating the 
extent of the proposed cleared zone and flooded forest and 
several other ecologically important characteristics. 
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A special type of benthic habitat would develop at the 
mouths of influent streams as a result of sediment deposition. 
Highest streamflow and highest reservoir water levels would coincide 
during the annual hydrological cycle (USACE, 1976). Since the 
amount of sediment carried by the influent streams is related to 
water velocity, which varies directly with discharge, greatest 
quantities of sediment would also be transported downstream to the 
reservoir during the spring high-water period. When the high-
velocity stream water, with its sediment load, reaches the proposed 
reservoir its velocity would be slowed, causing much of the suspended 
material to settle out. , Then, as the lake level drops during the 
following summer, fall, and winter, these areas of sediment 
deposition would become progressively more exposed. The result 
would be the formation of gravel deltas much like those currently 
existing where many streams join the Saint John River. These 
deltas would be characterized by braided stream channels and 
coarse sand, gravel, and cobble substrate, and would provide 
suitable habitat for many benthic animals usually considered more 
typical of lotic than lentic conditions. The relative high pro-
ductivity of these inlet areas has been noted by Grimas (1964; 
1961) for Norwegian and Swedish reservoirs subject to winter 
drawdown. 
In terms of area, the greatest percentage of the proposed 
reservoir's benthic habitat would lie in the profundal zone. This 
zone would be largely composed of flooded forest, but would also 
include inundated roads, swamps and bogs, fields, stream channels, 
beaver ponds, and natural ponds (Figure 4). For the first two to 
three years following closure of Dickey Dam, the profundal zone 
would be characterized by low hypolimnetic dissolved oxygen levels 
(Thornton, 1976) and the absence of newly-deposited sediment. As 
fine-grained sediment derived from the surrounding terrestrial 
ecosystem and the overlying water column accumulates and detritivores 
break up much of the initial finest litter, there would be be a 
gradual benthic habitat shift. The standing forest would be 
utilized as both food and substrate by many chironomids, oligochaetes, 
and other burrowing detritivores; conditions for the production of 
these animals would be almost ideal. High productivity associated 
with flooded forests in reservoirs has been specifically documented 
for many southeastern USA. reservoirs (Peck, 1974 MS; Aggus, 1971; 
Isom, 1971; Cherry and Guthrie, 1975), in several Missouri River 
impoundments (Swanson, 1967; Cowell and Hudson, 1967), in Swedish 
reservoirs (Grimas and Nilsson, 1965), in shallow Laurel Reser-
voir, Ontario (Paterson and Fernando, 1969), and for the Volta 
Reservoir, Ghana (Petr, 1970a). Data from other sources (Geen, 
1974; Nursall, 1952) indicate that this positive relationship 
between flooded forests and benthic productivity holds for other 
North American reservoirs as well. 
59 
(2) Colonization and Succession by 
Benthic Invertebrates 
The benthic animals which would initially inhabit Dickey 
Lake upon closure of the dam would represent several functional 
groups (Paterson and Fernando, 1969a). First, rheophilic (stream-
dwelling) animals would be inundated by the rising water. These 
animals, along with terrestrial forms, would either be displaced 
or would persist until those which were inundated either died or 
emerged; there would be no reproduction by terrestrial or rheophilic 
animals in the proposed impoundment. The second functional group 
is the facultative limnophiles, those animals currently residing 
in Project Area streams and ponds which would also be able to 
reproduce successfully in the proposed impoundment. The third 
major group is the obligate limnophiles. These are strictly lake-
dwelling forms which would be either actively or passively established 
in Dickey Lake from existing lakes within and outside of the 
Project Area. 
Many of the benthic animals identified by Trotzky (1972 
MS) and in the brook trout food habit study are rheophilic; they 
would be largely eliminated from those areas subject to inundation. 
The following is a partial list of rheophilic insect families 
presently inhabiting the Project Area which would likely be unsuccess-
ful in the reservoir environment: 
Order 
Megaloptera 
Trichoptera 
Ephemeroptera 
Plecoptera 
Diptera 
Family 
Corydalidae 
Hydropsychidae 
Philopotamidae 
Rhyacophilidae 
Hydroptilidae (some) 
S iphlonur i dae (some) 
Pteronarcidae 
Perlidae 
Perlodidae 
Chloroperlidae 
Capniidae 
Taeniopterygidae 
Simulidae 
Some members of these groups may persist in isolated areas, such 
as deltas associated with stream mouths. For the most part, 
however, they would be replaced by facultative and obligate limno-
philes. Many non-insect benthic invertebrates would also be 
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replaced; many turbellarians, for example, are rheophilic (Pennak, 
1953). 
A large number of invertebrates identified by Trotzky 
(1972 MS) and the brook trout food habit study are facultative 
limnophiles. This group includes, but is not limited to, the 
following animals, many of which are currently important in the 
diets of stream-dwelling brook trout within the Project Area (a 
more detailed list is contained in Exhibit A, Tables A16 and A18) ; 
Chironomids (Chironomus Procladius, Tanypus, 
Orthocladius, Cricotopus, Tanytarsus, 
etc.). 
Mayflies (Hexagenia, Caenis, Heptagenia, Stenonema) 
Caddisflies (Pharyganeidae, Limnephilidae, Leptoceridae) 
Aquatic Hemiptera (Notonectidae, Naucoridae, Belo-
stomatidae, Velliidae, Gerridae, 
Corixidae 
Aquatic Coleoptera (Elmidae, Gyrinidae) 
Alder flies (Sialis) 
Dragonflies and Damselflies (Coenagrionidae,) 
Amphipods (Hyalella azteca, Gammarus spp.) 
Isopods (Asellus sp.) 
Gastropods (Limoselus) 
Pelecypods (Unionidae, Sphaeridae) 
Water mites (Hydrocarina) 
Turbellarians 
Tubificids (Oligochaeta) 
Leeches (Hirudinea) 
Crayfish (Orconectes sp.) 
The last group, the obligate limnophiles, would come 
from standing water bodies both within and outside the Project 
Area. Non-insect obligate limnophiles, would be actively and 
passively transported via influent streams and animals, or would 
be inundated directly by the rising water. Insect forms, such as 
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the phantom midge (Chaoborus), would most likely arrive as winged 
adults to breed in the reservoir. Chaoborus, important in the diet 
of many lake—dwelling fishes, is both planktonic and benthic 
during periods of its life history. Peck (1974, MS) and Peterka 
(1972) indicate that Chaoborus can become established very rapidly 
in newly-impounded reservoirs. 
Amphipods and molluscs are among the most important non-
insect limnophiles. Limnophilic members of these groups have been 
identified by direct observations at the Falls Ponds during the 
1975-76 field survey and in the diets of brook trout captured in 
the Negro Lakes (Exhibit A, Table A17). The haustorid amphipod 
Pontoporeia affinis was once believed present in Chamberlain Lake 
(Brooks and Deevey, 1966). However, recent Maine Department of 
Inland Fisheries and Wildlife Surveys have failed to reveal its 
presence. 
Early macrobenthic invertebrate succession in Dickey 
Lake would continue for several years after filling is completed. 
As forest litter became progressively oxidized and the processes 
of bank erosion and sedimentation continued, Dickey Lake's profundal 
habitat would shift from conditions typical of eutrophic lakes to 
more oligotrophic conditions. Lower oxygen demand (Thornton, 
1976) and the accumulation of fine-particle inorganic sediment 
materials would alter the initial benthic habitat and cause a 
concomitant species shift among the Chironomidae. Early succession 
was described in detail for a reservoir in Alberta (Nursall, 
1952). The chironomid fauna of this reservoir's profundal zone 
shifted as oxidation and sedimentation proceeded from dominance by 
stream remnants (Pentapedilum) to eutrophy-typical forms (primarily 
Chironomus) to final dominance by Tantytarsus, a genus more characteristic 
of oligotrophic conditions. Similarly, McLachlan and Cantrell 
(1976) described an increase of Chironomus plumosus density as 
fine-grained sediment accumulated in a newly constructed Scottish 
reservoir. The shift to an oligotrophy-typical profundal benthic 
community in Dickey Lake, however, would never be as complete as 
that observed by Nursall (1952). The standing forest and low 
levels of inorganic sedimentation predicted for the reservoir 
(USACE, 1977b) would ensure adequate substrate and detritus for 
Chironomus and other more eutrophy-typical chironomids for a 
considerable time. 
Littoral zone succession would also occur. Swedish 
investigations (Grimas, 1965b) indicate that littoral animals such 
as gammarid amphipods may be favored initially by the presence of 
organic materials derived from the forest floor and the remains of 
clearing operations. After an initial period of abundance, which 
may last several years these animals would steadily decline as 
erosion rendered littoral areas progressively less hospitable and 
remnant forest litter disappears. 
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(3) Effects of Drawdown and Power 
Operation on the Benthic Community 
The effects of seasonal powerpool drawdown on lake and 
reservoir benthic fauna has received considerable study (Paterson 
and Fernando, 1969b; Hynes, 1961; Fillion, 1967; Benson and Cowell, 
1967; Grimas, 1961; 1962; 1964; 1965c*; 1965b). Although these 
investigations encompassed lakes and reservoirs from a variety of 
widely ranging locations and, as a result, specific results dif-
fered, several universal concepts emerged. 
First, erosion would render much of the substrate in 
periodically exposed areas -unsuitable for many burrowing forms. 
Some chironomids, megalopterans, and oligochaetes would persist in 
isolated soft-substrate localities and by burrowing into logs and 
stumps during low-water periods; the rocky shore areas may also 
harbor large terrestrial oligochaetes (Lumbricidae), cranefly 
larvae (Tipulidae), and blackfly larvae (Simulidae) (Fillion, 
1967). Second, the severity of the effects, in terms of mortal-
ity, would vary with the duration and severity of exposure. 
Animals inhabiting areas near the upper powerpool limit would be 
exposed for longer periods of time and hence, be more likely to 
die from freezing or dessication than those living in deeper 
strata;. Third, the fluctuating water levels of the littoral zone 
would favor motile animals, such as molluscs, and those with a 
short life cycle, such as chironomids and oligochaetes. And 
finally, animals which are dependent upon littoral plants and/or 
shallow water, such as most amphipods, isopods, and many larger 
insect larvae, would be at a disadvantage. The result would be a 
littoral fauna characterized by oligochaete, chironomid, and 
mollusc dominance with low numbers of mayflies, caddisflies, and 
amphipods. 
Compared to natural lakes and reservoirs with more 
stable water levels, littoral productivity in reservoirs subject 
to winter powerpool drawdown is extremely low; maximum product-
ivity in Dickey Lake would occur in the area of fine-particle 
sediment deposition immediately below winter minimum pool height. 
This concept is illustrated graphically in Figures 5 and 6 which 
are excerpted from Grimas (1962) and Fillion (JL967) , respectively . 
Figure 5 illustrates a comparison of benthic animal abundance in 
two Swedish lakes, one of which is regulated (Blasjon) and one 
which is not (Ankarvattnet). As this figure shows, productivity 
in the unregulated lake is greatest in the upper strata whereas 
productivity in the regulated lake is greatest in the strata 
immediately below the winter powerpool drawdown limit. Figure 6 
illustrates the same phenomenon for a reservoir in Alberta, but 
divides the numerical abundance of the benthic fauna into several 
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Figure 5. Bathymetric distribution of the macroinvertebrate fauna in 
regulated (Blasjon) and unregulated (Ankarvattnet) Swedish 
lakes. From Grimas (1962). 
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Figure 6. The numerical abundance of benthic invertebrates in relation 
to factors affecting their distribution. The lower portion 
shows a diagrammatic profile of Barrier Reservoir, Alberta. 
The upper portion shows an outline map with the sites 
of the dredging stations. From Fill ion (1967). 
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taxa. The result, in terms of Dickey Lake littoral benthic faunal 
productivity, is the same: Winter powerpool drawdown would shift 
the zone of Jnaximum productivity downward from the littoral zone 
to the stratum just below minimum winter pool height. As a result, 
overall benthic productivity would be far lower than that of a 
comparable reservoir or natural lake which does not undergo the 
approximately 20 ft (6.1 m) annual water level fluctuation which 
would be typical of Dickey. 
Most efforts at quantifying benthic productivity as a 
function of other parameters (primary productivity, water quality, 
etc.) have proven fruitless (i.e., Brylinsky and Mann, 1973). As 
is the case for zooplankton, quantitative estimation of production 
is hampered by the benthic community's extreme complexity and 
pronounced dependence upon the detrital food chain (Wetzel, 1975). 
Nevertheless, IBP productivity estimates for various oligotrophic 
Russian lakes and reservoirs ranged from 1.9 to 19.4 kcal/m2/yr 
for herbivores, and from 0.7 to 1.4 g/m2/yr for predators, with a 
general increase observed with increasing lake productivity (Win-
berg, 1970). Benthic herbivore production was usually 5 to 15 
times that of herbivorous zooplankton production in the Russian 
lakes and reservoirs. None of these estimates can be safely 
projected to the proposed Dickey Lake other than to expect that 
productivity levels would probably fall within the range of values 
presented by Winberg (1970) . 
As a final consideration, Cowell and Hudson (1967) 
indicate that downstream losses of benthic invertebrates through 
power discharges may represent a significant proportion of annual 
production, at least from the near-field regions directly affected 
by the dam. But, as was the case for zooplankton, the magnitude 
of these losses cannot be predicted. 
c) Zooplankton and Macrobenthos Summary 
In general, the low levels of phytoplankton primary 
productivity projected for the proposed reservoir on the basis of 
suspected non-equilibrium phosphorus inputs are likely to influ-
ence zooplankton productivity as well. Results of worldwide IBP 
investigations (Brylinsky and Mann, 1973) applied to the proposed 
Dickey Lake indicate that zooplankton productivity may fall be-
tween 5 and 50 kcal/m2/yr, which places the impoundment in the 
oligotrophic category. However, lake and reservoir zooplankton 
communities are extremely complex; the interactions of the many 
forms likely to be present in the proposed reservoir are poorly 
understood. In addition, the proposed reservoir's flooded forest 
would have an undetermined effect on zooplankton productivity 
since this community is linked to both the phytoplankton and 
detritus food chains (Wetzel, 1975). 
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Studies conducted at existing North American impoundments 
have shown that downstream zooplankton losses as a result of power 
generating releases may represent a significant portion of annual 
production. However, the -23 ft (-7.0m) depth proposed for the 
Dickey Dam outlet structure should reduce these losses when com-
pared to a structure with a surface outlet. The combined effects 
of winter powerpool drawdown and pumped storage operation on the 
zooplankton community cannot be projected. 
The proposed reservoir would provide ideal habitat for 
some macrobenthic animals presently residing within the Project 
Area while populations of some others would not survive inundation. 
Field work in the Project Area has shown that sufficient sources 
of benthic animals for colonization of the impoundment currently 
exist. Additional forms would be expected to colonize the reser-
voir aerially and passively from oligotrophic lakes outside the 
Project Area. 
Benthic habitat within the proposed reservoir would vary 
considerably. Winter powerpool drawdown and associated combined 
effects of dessication, freezing, and ice and wave erosion would 
likely render most of the reservoir littoral zone unsuitable for 
most burrowing forms. As a result, littoral productivity would be 
greatly reduced when compared to oligotrophic lakes and reservoirs 
which do not undergo winter powerpool drawdown. 
Immediately below the winter powerpool drawdown level 
would be an area of fine-particle sediment accumulation. Based on 
published results from other reservoirs located in Scandinavia 
and North America, this zone would be the most productive area in 
the impoundment in terms of supporting the highest biomass per 
unit of substrate area. Deltas, which would develop at the mouths 
of streams, would also be comparatively productive because they 
would serve as refugia for rheophilic animals. 
The proposed impoundment's profundal substrate would be 
largely covered by submerged forest. Results from other reser-
voirs indicate that conditions likely to be encountered within the 
flooded forest would be nearly ideal for small burrowing forms, 
mostly chironomids and oligochaetes. As a result, benthic pro-
ductivity within the profundal zone would most likely be substan-
tially higher than would be expected on unforested substrate. 
However, as was the case for zooplankton, benthic communities are 
complex, poorly understood, and linked to the detritus food chain. 
As a result, overall productivity cannot be projected. 
In conclusion, Dickey Lake would represent ideal habitat 
for chironomids, oligochaetes, and molluscs. These animals would 
either find near-ideal conditions in the flooded forest or, in the 
67 
case of the molluscs, would be motile enough to utilize the lit-
toral areas without becoming stranded by receding winter water 
levels. Production of larger littoral animals would most likely 
be low due to the poor habitat conditions which would develop as 
a result of erosion. The most productive zones would likely be 
areas of fine sediment deposition immediately below winter draw-
down level and deltas associated with influent streams. 
b. Fishes in the Dickey Reseryoir Area 
1) General Information 
A total of 21 fish species representing 17 genera and 8 
families were encountered within the Project Area during 1975-76 
field activities or are known to be present as a result of pre-
vious Maine Division of Inland Fisheries and Wildlife surveys. A 
complete species list is presented in Exhibit A (Table A10). 
Generally, all of the species encountered or known to be present 
in the Project Area are capable of maintaining themselves in the 
proposed impoundment; there are no truly rheophilic species pres-
ent. Some would be more favorably affected by the newly-created 
lentic habitat than would others, as is discussed in the following 
sections. 
The fish species which would be present in the proposed 
impoundment upon closure of Dickey Dam are listed and compared to 
15 natural North American lakes in Tables 18 and 19 (data from 
Ryder, 1975; Cooper and Fuller, 1945 cited by Brooks and Deevey, 
1966; Foye et al_. , 1969). As these tables illustrate, the current 
Project Area ichthyofauna would produce a reservoir assemblage 
with far fewer species than those of the Laurentian Great Lakes, 
the Finger Lakes, and some Canadian Shield lakes, but similar to 
those of other Canadian Shield lakes and Moosehead Lake. There 
are important differences between Moosehead Lake species composi-
tion and that which currently exists in the Project Area. These 
differences include the absence from the Project Area of rainbow 
smelt, lake trout, pumpkinseed sunfish, lake whitefish, and golden 
shiners, all of which are important members of lake communities. 
Smelt, lake whitefish, and lake trout are obligate 
limnophiles whose absence from the Project Area is to be expected 
considering the complete lack of oligotrophic lakes upstream of 
Allagash. Smelt, which were introduced into Moosehead Lake as 
forage for landlocked salmon (Brooks and Deevey, 1966) are present 
in the Fish River drainage (Warner and Fenderson, 1963) and in 
most of the Allagash headwater lakes, as are lake trout and lake 
whitefish (Warner, 1967) . Smelt have also been introduced into 
the Saint John headwaters (Fenderson et al., pers. com). Unlike 
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TABLE 18. FAMILIES OF FISHES NATIVE TO 15 NATURAL NORTH AMERICAN LAKES, 
AND THE PROPOSED DICKEY LAKE„NUMBERS DENOTE NUMBERS OF GENERA 
AND SPECIES FOUND IN EACH LAKE. DATA FROM RYDER (1972); 
MOOSEHEAD DATA FROM BROOKS AND DEEVEY, 1966. 
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Petromyzontidae 2-2 2-2 3-4 2-3 2-4 2-4 2-3 l-l 
Acipenseridae l-l 1-1 1-1 1-1 1-1 l-l l-i l-i 
Lepisoste idae l-l 1-1 1-2 1-z 1-2 
Amiidae l-l 1-1 1-1 1-1 1-1 
Clupeidae l-l z-3 1-1 1-1 
Salmonidae | 3-5 4-6 3-4 4-10 2-4 4-13 4-12 4-12 3-6 2-4 6-9 4-5 4-5 4-6 2-2* 4-4* 
Osmeridae 1-1 — 1-1*** • 
Hiddontidae 1-1 1-1 - - l-l 
Umbridae 1-1 1-1 1-1 1-1 1-1 1-1 1-1 -
Esocidae 1-1 1-2 1-4 1-3 1-3 1-3 1-2 1-1 l-l l-l 1-1 1-1 
Cyprinidae 10-17 8-19 5-7 11-33 12-33 11-31 8-24 8-20 4-5 2-3 2-4 1-1 5-5 6-10** 6-10 
Catostomidae 1-1 4-5 1-2 5-9 8-14 7-13 4-8 2-5 1-2 1-2 1-2 1-1 1-1 1-2 2-2 2-2 
Ictaluridae 1-1 2-4 1-1 2-7 3-8 3-6 2-6 1-3 1-1 1-1 
Anguillidae 1-1 1-1 1-1 1-1 ] _ _ ! * * * * 
Pociliidae 1-1 1-1 1-1 1-2 1-3 l-l -
Gadidae 1-1 1-1 1-1 1-1 1-1 1-1 1-1 1-1 l-l 1-1 1-1 1-1 1-1 1-1 1-1 
Gasterosteidae 1-1 2-2 3-3 1-1 2-2 2-2 2-2 1-1 2-2 1-1 1-1 1-1 2-2 1-1 
Percopsidae 1-1 1-1 1-1 1-1 1-1 1-1 1-1 1-1 1-1 1-1 1-1 -
Aphredoder idae 1-1 1-1 1-1 -
Serranidae 1-1 1-1 1-1 1-1 1-1 1-1 1-1 -
Centrarchidae 3-4 4-7 2-2 4-9 5-11 5-11 5-10 3-4 1-1*** 
Percidae J-4 3-4 2-2 5-12 5-17 4-13 5-14 4-7 4-4 3-3 2-2 1-1 1-1 1-1 1-1*** 
Sciaenidae 1-1 1-1 1-1 1-1 1-1 
Cottidae 1-2 1-2 1-2 2-4 2-4 2-4 2-4 2-4 1-2 2-2 2-3 2-2 1-1 1-4 1-1 l-i 
Atherinidae 1-1 1-1 1-1 1-1 1-1 1-1 1-1 
Families 16 22 9 25 23 21 21 15 10 9 11 8 8 6 8 11 
Genera 32 42 17 56 54 52 46 34 18 15 19 12 11 13 16 21 
Species 44 64 22 112 113 114 99 67 24 19 26 13 12 19 20 24 
* Includes round whitefish (Prosopium cylindraceum) but not introduced landlocked salmon (Salmo salar), which may be able to 
naturally sustain itself in small numbers in Dickey Lake 
** Includes Blacknose shiner (Notropis heterolepsis) not captured but believed present in Upper Saint John drainaqe. 
*** Introduced 
**** Extinct since construction of Wyman Dam (Foye et al., 1969) 
TABLE 19. LIST OF 20 SPECIES NATIVE TO ABOUT 60% OR MORE OF 15 NATURAL 
NORTH AMERICAN LAKES, AND THE PROPOSED DICKEY LAKE. WHERE 
GENUS NAME ONLY IS GIVEN, TWO OR MORE ALLOPATRIC CONGENERIC 
SPECIES OCCUPYING APPROXIMATELY SIMILAR NICHES IN DIFFERENT 
LAKES ARE INCLUDED. DATA FROM RYDER (1972). MOOSEHEAD DATA 
FROM BROOKS AND DEEVEY (1966). 
Coregonus clupeaformis 
Coregonus artedi 
Prosopium sp. 
Salvelinus namaycush 
Esox spp. 
Couesius plumbeus 
Semotilus spp. 
Notropis spp. 
Rhinichthys spp. 
Catostomus commersoni 
Catostomus catostomus 
Lota lota 
Culea inconstans 
Pungitius pungitius 
Percopsis omiscomycus 
Perca flavescens 
Stizostedion vitreum 
Etheo s toma spp. 
Percina spp. 
Cottus spp. 
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0) fO Q- C S- 3 •r— rd <u S- O *r— O 
tn (_> O o LU 2 : m in CO _J CD CD ^ o "Si 
X X X X X X X X X X X X X - - X 
X X - X X X X X X X X X X - - — 
- - X X - X X X X - X X X X X X 
X X X X X X X X X X X X X - - X 
X X - X X X X X X X X X X - - -
- - - X - X X X X X X X - - X X 
X X X X X X X X X - - - - - x * X 
x X X X X X X X X X X X - X X X 
x X - X X X X X X - - - - X X X 
x X X X X X X X X X X - - - X X 
X X X X X X X X X X X X X X 
- X X X X X X X X X X X X X X X 
x X - X X X X X - X - - - - - -
- X - X - X X X X X X X X - X -
X X - X X X X X X X X - X - - -
x X •X X X X X X X X X - - - X X 
- - - X X X X X X X X X X - - -
x X X X X X X X X X - - - - - -
x X - X X X X X X - - - - - - -
* X X X X X X X X X X X X X X X 
14 16 1 1 20 17 20 20 20 19 1 6 1 5 12 11 6 11 12 
7 0 8 0 5 5 1 0 0 8 5 1 0 0 1 0 0 1 0 0 9 5 8 0 75 6 0 55 30 55 6C 
No. of Species 
Percentage of total 
*Includes blacknose shiner (Notropis heterolepis) not captured but 
believed present in upper Saint John drainage. 
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these game and forage species, the yellow perch is generally 
regarded as a nuisance where it occurs in Maine lakes (Warner and 
Fenderson, 1963) and can be successful in a variety of habitat 
types. The potential success of these and other existing Project 
Area species in the proposed impoundment is discussed in the 
following section based on currently available life history infor-
mation and known reservoir parameters. 
2) Fish Species Currently Present Within the 
Project Area 
a) Non-game Species 
(1) Round Whitefish 
Round whitefish, which are primarily lake-dwelling, 
currently inhabit the Little Black River deadwater Exhibit A, 
Table All), the Fish River Lakes (Warner and Fenderson, 1963), 
many of the Allagash headwater lakes (Warner, 1967), and may also 
be present in the Ninemile Deadwater of the (Big Black River). In 
Moosehead Lake this species is generally restricted to strata less 
than 22.5 m^(73.8 ft) deep (Cooper and Fuller, 1945 cited by 
Brooks and Deevey, 1966), and in the Great Lakes it does not usually 
occur at depths greater than 34-40/ m (112-131 ft) although occa-
sional strays are captured as deep as 75 m (246 ft) (Scott and 
Crossman, 1973). The round whitefish is generally associated with 
the lake bottom, where it feeds on chironomids, molluscs, amphi-
pods, and other benthic invertebrates. It is also believed to 
feed on the demersal eggs of some fish species, such as lake trout 
(Martin, 1957; Scott and Crossman, 1973). 
Round whitefish spawn during autumn over gravelly lake 
shallows and river and stream mouths. In Lake Superior spawning 
occurs during December,- at water temperatures around 4.5°C (40.1°F) 
and depths of 4-5 m (13-16 ft) (Scott and Crossman, 1973) . In 
Newfound Lake spawning is also heaviest during early December and 
occurs over a gravel reef covered by 1.5-6 m (5-20 ft) of water 
(Normandeau, 1969). The eggs sink to the bottom, where they 
overwinter; hatching usually occurs during April (Normandeau, 
1969). 
Round whitefish are not generally important as a forage 
species (Scott and Crossman, 1973) although they may be consumed 
in considerable numbers by lake trout in some lakes (Everhart, 
1966; Rawson, 1947) . Normandeau (1969) noted that in Newfound 
Lake many newly-hatched fry were consumed by landlocked salmon, 
and that yellow perch, brown bullheads, burbot, white suckers and 
adult round whitefish ate the eggs. All of these egg predators 
listed by Normandeau (1969) would be present in the proposed 
impoundment (Exhibit A, Table A10). 
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Winter powerpool drawdown may affect round whitefish 
recruitment success in the proposed Dickey Lake. The reservoir 
population's eggs would probably be deposited on shallow grayel 
bars around the lake's perimeter during late November and early 
December. With the exception of those eggs spawned on gravel bars 
associated with stream mouths, winter powerpool drawdown would 
expose round whitefish to desication and freezing. 
European observations indicate that drawdown-related egg 
mortality may not reduce recruitment to any significant extent. 
Runnstrom (1964) noted no year-class strength reductions among 
lake trout, grayling and lake whitefish populations in a northern 
Sweden lake subject to winter drawdown even though many eggs were 
known to be frozen. Runnstrom (1964) concluded that sufficient 
numbers of eggs survived to ensure adequate recruitment. These 
results suggest similar success in Dickey Lake. In addition, the 
submerged forest, which would typify.much of Dickey Lake's sub-
strate, and its associated macrobenthic fauna would provide an 
abundance of the round whitefish's most frequently consumed food 
items. 
(2) White Sucker 
White suckers are currently abundant throughout the 
Saint John River and the lower reaches of most of its tributaries. 
In Moosehead Lake, white suckers are usually found associated with 
the substrate in the upper 15 m (49 ft) although they may be 
encountered less frequently as deep as 36 m (118 ft) (Cooper and 
Fuller, 1945 cited by Brobks and Deevey, 1966). In other lakes 
they have been recorded from depths as great as 50 m (164 ft); 
however, they are usually associated with the warmer, shallower 
waters typical of embayments (Scott and Crossman, 1973). In 
Horsetooth Reservoir, CO, they were most frequently captured at 
water temperatures between 61 and 70°F (16-21°C) (Horak and Tanner, 
1964), which would correspond to the upper strata of Dickey Lake. 
White suckers generally consume large numbers of chironomids, 
molluscs, and other benthic organisms. 
White suckers spawn in influent streams when water 
temperatures rise to 10°C (50°F) in the spring, corresponding to 
late May and early June in the Project Area. They may also spawn 
along the lake margin or at the mouths of blocked streams (Scott 
and Crossman, 1973; Everhart, 1966). White suckers should have no 
trouble negotiating the entrances to Dickey Lake influent streams 
during their spawning season? water levels would still be high 
during their spawning season in most years. In addition, the 
population remaining in the Saint John above Ninemile would con-
tinue to supply recruits. For this reason and because of the high 
benthic productivity likely to be associated with the flooded 
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forest, white suckers should be successful in the proposed impound-
ment. Low hypolimnetic water temperature would restrict white 
suckers to coves and the lake perimeter for much of the year. 
(3) Longnose Sucker 
Longnose suckers, like white suckers, are currently 
abundant throughout the Saint John River and the lower reaches of 
most of its tributaries. In lakes, longnose suckers are generally 
more tolerant of low water temperatures than are white suckers. 
As a result, they are frequently reported from greater depths 
(Everhart, 1966). In Moosehead Lake, most longnose suckers occur 
at depths between 13.5 and 27 m (44.3 and 88.6 ft) (Cooper and 
Fuller, 1945 cited by Brooks and Deevey, 1966) and they have been 
reported from as deep as 600 ft (183 m) in Lake Superior (Scott 
and Crossman, 1973). Like white suckers, they feed on a variety 
of benthic organisms and, as a result, are usually associated with 
the substrate. 
Longnose suckers ascend influent streams to spawn in the 
spring, generally when stream water temperatures rise to 5°C 
(41°F) (Geen et al., 1966. They may also spawn in the margins of 
lakes (Scott and Crossman, 1973). Longnose sucker spawning begins 
before that of white suckers, as a result of their cold-water 
preference, but there is considerable spawning season overlap 
(Everhart, 1966). 
In the Project Area, spawning migrations from Dickey 
Lake should occur during May immediately after the high-water 
period associated with snowmelt. As in the case for white suckers, 
longnose suckers would experience little difficulty ascending 
streams to spawn due to the high water levels during May, and 
populations spawning in the Saint John above Ninemile would also 
provide recruits. In the reservoir they should be among the most 
successful species considering their cold water preference and the 
likely high profundal benthic macroinvertebrate productivity which 
would provide a plentiful food supply. 
(4) Burbot 
Burbot are currently distributed throughout the upper 
Saint John River and in the lower reaches of many of its tribu-
taries. In lakes, this species is usually found associated with 
the substrate throughout the available depth range (Cooper and 
Fuller, 1945 cited by Brooks and Deevey, 1966; Scott and Crossman, 
1973). Young burbot consume primarily benthic invertebrates, but 
fishes become progressively more important in the diet as they 
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grow. Suckers, whitefish, and sculpins are among the Project Area 
resident fishes which are likely to be important in the diet of 
Dickey Lake adult burbot. 
Lake-dwelling burbot spawn in winter under ice cover, 
either along shores or at the mouths of influent streams. They 
may also ascend streams to spawn (Scott and Crossman, 1973). In 
Dickey Lake, spawning would probably take place in shallow embay-
ments or on gravel bars in less than 3 m (9.8 ft) of water from 
late December through March; hatching would occur from February 
through June (Scott and Crossman, 1973). As a result, many devel-
oping burbot eggs would be destroyed as a result of winter power-
pool drawdown. Those spawned as the pool level approaches its 
annual minimum, later in the season, would be less likely to be 
exposed than those spawned earlier. Sufficient numbers should 
survive at influent stream mouths and as a result of late spawning 
to insure adequate recruitment. Additional recruits would be 
derived from downstream-drifting young produced in influent streams 
arid from stream populations remaining above Ninemile. 
Burbot should be very successful in the proposed impound-
ment. Initially, they would be the only piscivore inhabiting the 
profundal zone, and would receive little competition from the 
small numbers of landlocked salmon present initially. The 
initial absence of lake trout in the impoundment would be in the 
burbot's favor, as these species generally compete in lakes. 
(5) SIimy Sculpin 
Slimy sculpins are presently distributed throughout many 
Project Area tributary streams. Their preference for cool streams 
excludes them from the Saint John and other large streams during 
summer. In lakes, sculpins are usually associated with the sub-
strate and may range in depth from near shore to over 70 m (230 
ft) (Scott and Crossman, 1973). They generally feed on benthic 
invertebrates and, to a lesser extent, on small fishes. 
Sculpins occupying Dickey Lake would most likely spawn 
during May and early June in shallow, gravelly areas of the lake 
perimeter when water temperatures are about 8°C (46°F). The eggs 
would hatch about 4 weeks later (Scott and Crossman, 1973). 
Because they spawn in Spring, the annual reservoir hydrological 
cycle should present no problem for sculpin reproduction. Addi-
tional recruits would be supplied by stream-dwelling populations. 
As a result of this and the likely high chironomid productivity of 
the flooded forest, slimy sculpins should be very successful in 
the proposed impoundment. 
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(6) Yellow Perch 
Yellow perch are currently present in the Ninemile 
Deadwater (Big Black River? USFWS, 1959), in Little East and Depot 
Lakes (Exhibit A, Table A 11) in the Saint John River below 
Dickey, in the little Black River Deadwater (Exhibit A, Table All), 
and in the Allagash system below Allagash Falls (Warner, 1967). 
In deep oligotrophic lakes and reservoirs they are most frequently 
found in water shallower than 10 m, (33 ft) although it is not 
unusual to find them at depths as great as 50 m (164 ft) (Horak 
and Tanner, 1964? Scott and Crossman, 1973) . Yellow perch are 
usually most abundant in or near areas of rooted aquatic vegeta-
tion. In Dickey Lake their preference for 19-21°C (66-70°F) water 
temperatures (Ferguson, 1958) should restrict them to shoal areas 
in the shallower embayments, such as the Upper Big Black and 
Little Black River valleys, for much of the year- Yellow perch 
are extremely active, opportunistic, schooling predators and are 
adaptable to many habitats and diets. They feed on a variety of 
planktonic and benthic invertebrates, terrestrial insects, and 
small fishes (Scott and Crossman, 1973). 
Yellow perch generally spawn in spring when water temp-
eratures are between 8.9 and 12.2°C (48 and 54°F) (Scott and 
Crossman, 1973) , which would correspond to May-late June in Dickey 
Lake. Spawning would occur in shoal areas of the lake or in the 
larger streams. Yellow perch prefer to spawn over rooted vegeta-
tion or submerged brush and trees, but spawning may also take 
place over sand or gravel. As a result, much spawning in Dickey 
Lake would take place over unprotected substrate lacking in 
debris, where many eggs and young larvae would die from excessive 
wave action (Clady, 1976? Clady and Hutchinson, 1975? Scott and 
Crossman, 1973) . Nevertheless, sufficient numbers of fry would 
undoubtedly be produced each spring to maintain the Dickey Lake 
population. In addition, recruits would be supplied by the Little 
East Lake, Depot Lake, and lower Allagash populations. 
As stated earlier, water temperatures in Dickey Lake 
would average far below the favored range for yellow perch through-
out most of the year. Yellow perch growth is highly correlated 
with mean annual water temperature (Coble, 1966). As a result of 
the predicted cold average water temperature, Dickey Lake yellow 
perch should neither grow rapidly nor reach very large size. 
Although they would survive and reproduce successfully, they 
shouldn't proliferate in the impoundment? the combination of cold 
water temperatures, "lack of rooted aquatic vegetation, low lit-
toral benthic productivity, and limited amount of submerged trees 
and brush likely to be present in shallow spawning areas should 
maintain a competitive advantage for species more tolerant of 
these conditions. Such cold-water, lake-dwelling species as 
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longnose suckers, lake chubs, and brook trout should be favored 
throughout most of the reservoir, with yellow perch being success-
ful in warmer coves and embayments along with white suckers. The 
recent spread of yellow perch in Moosehead Lake attests this 
species' ability to succeed in large, coldwater lakes. 
(7) Fallfish 
Fallfish are currently abundant throughout much of the 
Project Area. They were encountered in the lower reaches of most 
smaller tributaries, throughout the Saint John River and its 
larger tributaries, and in many Project Area lakes during the 
1975-76 field survey. Unfortunately, little is known concerning 
this species' biology in large lakes other than that it is omniv-
orous, inhabits the shallower regions, and grows to a large size 
(over 300 mm) (1 ft) when compared to other minnow species. 
Lake-dwelling fallfish typically ascend influent streams 
to spawn in the spring, when water temperatures reach about 12°C 
(54°F) (Scott and Crossman, 1973). This would correspond to the 
mid to late May period in the Project Area. As a result, fallfish 
should have little trouble negotiating Dickey Lake's influent 
streams during the spring spawning season, and additional recruits 
would accrue from upstream populations. 
In general, fallfish should be among the more successful 
minnow species in the proposed impoundment. They will most likely 
co-inhabit the shallower regions with white suckers, yellow perch, 
brook trout, and other minnow species. The present abundance and 
large size of the fallfish currently inhabiting Quabbin Reservoir, 
MA attests this species' ability to succeed in oligotrophic 
impoundments. 
(8) Lake Chub 
Lake chubs are currently common in the Project Area but 
are not as widely distributed as some of the species discussed 
previously. They were found in Ninemile Brook, Depot Stream, 
Chimenticook Stream, and the Campbell Branch of the Little Black 
River during the 1975 field investigations (Appendix A, Table All) 
and are known to be present in the Allagash system (USFWS, 1959). 
Comparatively little is known about this species1 biology in lakes 
other than it (a) ranges into deep regions; (b) feeds on benthic 
invertebrates and cladocera; (c) grows to comparatively large size 
(over 200 mm) (8 inches); and may ascend streams to spawn fairly 
early in the spring (probably during May in the Project Area) 
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(Scott and Crossman, 1973). Considering the lake chub's success 
in other large North American lakes, they would probably be the 
most successful cyprinid in the proposed impoundment. 
(9) Brown Bullhead 
Brown bullheads are currently widely distributed but not 
very abundant within the Project Area. They were encountered in 
Ninemile Brook and in the Saint John River below Dickey during 
1975-76 field investigations (Exhibit A Table All), and are 
present in Umsaskis Lake and in the Allagash system above Allagash 
Falls (USFWS, 1959). They are omnivorous and usually found 
associated with the substrate in warm areas where submerged 
vegetation is present (Scott and Crossman, 1973). They should not 
be overly successful in Dickey Lake due to the anticipated cold 
water temperatures and lack of rooted vegetation. 
(10) Other Non-game Species 
Nine other non-game fish species are currently known or 
believed to be present in the Project Area. Of these, eight are 
minnows (Cyprinidae) usually associated with streams and ponds. 
The eight minnow species (pearl dace, creek chtib, blacknose dace, 
northern redbelly dace, finescale dace, fathead minnow, common 
shiner, and blacknose shiner would be limited to the shallow 
areas of Dickey Lake's perimeter. The other two species are 
sticklebacks (Gasterosteidae), which would also be limited to the 
reservoir's perimeter. Of the stickleback species, the threespine 
stickleback should be more successful than the ninespine stickle-
back. Both would be eaten by burbot and brook trout within the 
impoundment. In addition, threespine sticklebacks are sometimes 
pelagic and may serve as lake trout forage (Fenderson et_ al., 
pers. com.)-
b) Pelagic Forage Species 
At present, there are no pelagic forage species in the 
Project Area other than threespine sticklebacks. However, there 
are populations of both rainbow smelt and lake whitefish in the 
Allagash headwater lakes (USFWS, 1959) which may spread to the 
proposed impoundment via Dickey Dam pumpback operations. In 
addition, smelt have recently been established in Baker Lake, in 
the Saint John headwaters (Fenderson e^t al.. , pers. com). 
(1) Lake Whitefish 
In addition to the lake whitefish presently inhabiting 
all of the Allagash headwater lakes (USFWS, 1959), a dwarf form 
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has been identified fr6m Second Musquacook Lake, in the 
Allagash drainage, and ih mdny other Maine lakes (Fenderson, 
1964). 
Lake whitefish are schooling, deepwater fish usually 
found near the bottom. In Moosehead Lake most whitefish were 
captured at depths between 13.5 and 22.5 m (44.3 and 73.8 ft) 
(Cooper and Fuller, 1945 cited by Brooks and Deeyey, 1966), but 
they may range throughout the water column depending on season and 
temperature. Young lake whitefish feed primarily on zooplankton. 
This diet generally changes to one composed mainly of benthic 
animals as the whijtefish grow, but some zooplankters are eaten by 
whitefish of all ages. Small fishes, especially smelt, are also 
eaten at times. The great variety of animals listed as food items 
by the many investigators who have studied whitefish food habits 
(summarized by Scott and Crossman, 1973) implies great dietary 
flexibility. 
Like round whitefish, lake whitefish spawn during autumn 
in shallow areas of lakes, usually in less than 8 m (26 ft) of 
water although deeper spawning has been reported (Scott and Crossman, 
1973). The eggs overwinter on the bottom. As such, many lake 
whitefish eggs would be subjected to exposure and freezing due to 
winter powerpool drawdown. Swedish investigations (Runnstrom 
1964) conducted in lakes undergoing similar winter drawdown revealed 
that recruitment was generally sufficient despite those egg losses. 
After hatching, the larvae remain in shallow water until early 
summer, at which time they move to deeper water. 
If lake whitefish were to become established in Dickey 
Lake they would likely be quite successful. The high benthic 
productivity likely to be associated with the submerged forest 
should provide an abundance of invertebrate forage. Young white-
fish, in turn, may provide forage for lake trout should that 
species also be introduced or become established in Dickey Lake. 
The likelihood of the lake whitefish's becoming established from 
naturally occurring populations cannot be estimated. 
(2) Rainbow Smelt 
Like the lake whitefish, smelt are currently present in 
all of the Allagash headwater lakes. They are not native to the 
drainage, having spread from initial Ross and Chamberlain Lake 
introductions (Warner, 1967). 
Smelt are usually restricted to deep cool lake strata 
during summer, but are found throughout the water column during 
other seasons (Rupp, 1966a). Lackey (1970) reported that smelt 
are usually found in water deeper than 10 m (33ft) throughout the 
year, a trend also evident in the data of Galligan (1962) for 
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Cayuga Lake, NY. Smelt are generally considered to be planktivorous, 
but they also feed on amphipods, chironomids, and small fishes. 
Large smelt are believed to feed heavily on young fishes (Rupp, 
1966a). Unlike lake and round whitefish, smelt are generally 
pelagic and are found in the open waters of the lake; they are not 
usually associated with the substrate. They generally prefer 
water temperatures of about 45gF (7.5°C) although they will enter 
warmer water for short periods (Hart and Ferguson, 19661. 
In large lakes, such as the proposed impoundment, smelt 
ascend influent streams to spawn from late winter until late 
spring, varying from lake to lake in Maine (Rupp, 1966b).. They 
may also spawn successfully along the lake shore (Rupp, 1965). 
Ascending small Dickey Lake influent streams prior to snowmelt may 
prove difficult for smelt due to the low winter reservoir levels 
and the fact that many of these streams would probably be frozen 
to the bottom. Sufficient larger streams would likely be available, 
however, and larvae from these and from shore spawning should 
provide sufficient recruitment for maintenance of the lake popu-
lation. 
If smelt succeed in becoming established in Dickey Lake 
they should proliferate. They would be capable of utilizing many 
of its tributaries for spawning, and they along with threespine 
sticklebacks, would be the only pelagic planktivores present. The 
only predator regularly encountered by the pelagic smelt population 
would be the few landlocked salmon that the reservoir can support 
naturally. Other fishes, such as burbot, yellow perch, and brook 
trout, will feed on both the young and adults when smelt frequent 
the impoundment's littoral regions. These species and the landlocked 
salmon may prey heavily on smelt during their shoreward spawning 
migration. However, predation levels on the smelt, should they 
become established, would be far lower than levels in comparable 
oligotrophic lakes which currently support extensive landlocked 
salmon and/or lake trout populations. 
c) Gamefish Species 
(1) Brook trout 
The brook trout is currently the most widely distributed 
fish species in the Project Area, occurring in virtually every 
stream and in many lakes. This species characteristically does 
very well in large oligotrophic lakes, as the presently excellent 
fisheries of the Allagash headwater lakes and once excellent 
Moosehead Lake Fisheries attest (Fenderson et al^ ., pers com).. 
In large lakes, brook trout are usually restricted to 
littoral areas; in Moosehead Lake they were most frequently 
encountered in the upper 18 m (59 ft) of the water column (Cooper 
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and Fuller, 1945 cited by Brooks and Deevey, 1966) and in Echo 
Lake, Mount Desert Island, Lackey (1970) described brook trout as 
H... an inshore species not often captured in water deeper than 25 
ft (8 m), and nearly always found close to the lake bottom." The 
exception, of course, is when they take terrestrial and emerging 
aquatic insects from the lake surface. In general, brook trout in 
lakes feed on a variety of benthic invertebrates, including 
amphipods (Hyallela azteca) isopods, adult and immature insects, 
and small fishes such as sticklebacks and, where they occur, smelt 
and landlocked alewives (Lackey, 1969). In Dickey Lake, they 
would share inshore areas and compete with yellow perch, fallfish, 
white suckers, lake chubs and a variety of other minnow species, 
and lesser numbers of sculpins, burbot, longnose suckers, and 
brown bullheads. 
Unlike many of the other fishes native to the Project 
Area, which spawn during spring, brook trout typically spawn 
during October and November in northern Maine (P; Bourque, 1977. 
Pers. Com.). Lake-dwelling brook trout usually ascend influent 
streams to spawn, but they may also spawn at stream mouths, areas 
of spring seepage, or in outlet streams (Havey, 1966? Scott and 
Crossman, 1973). The eggs are layed in an excavation (redd) dug 
by the female which is subsequently covered over after spawning. 
The eggs overwinter in the gravel, usually hatching the following 
March or April. The newly hatched fry remain in the gravel- an 
additional short period, until the yolk sac is absorbed, before 
becoming active. Upon emerging from the gravel/ the prolarvae 
begin foraging for food and interacting with each other. Initial 
fry densities near spawning areas are usually high (up to 31/m2 
(334/ft2) in Lawrence Creek, Wisconsin, studied by McFadden, 
1969). As a result, the larvae compete for food and space and are 
dispersed both upstream and downstream (Hunt, 1965). Research at 
Moosehead Lake indicates that most recruitment to the lake popu-
lation occurs at this prolarval stage; almost no juveniles or 
adults migrate from influent stream populations (AuClair, 1961) . 
Several biological and physical attributes of the proposed 
impoundment would have potentially negative effects on the brook 
trout population. First, brook trout in large lakes are typically 
inhabitants of the littoral zone and are dependent on littoral 
animals as their food source. In Dickey Lake, brook trout can be 
expected to depend heavily upon terrestrial insects, small fishes 
such as sticklebacks, zooplankton, and the small benthic inverte-
brates likely to be produced in the flooded forest. Many of the 
larger invertebrates usually consumed by lake-dwelling brook 
trout, such as Trichoptera and Odonata nymphs, isopods, and amphipods 
will be present in only low numbers due to the annual water level 
cycle. As a result, equilibrium brook trout growth rates would 
probably not be as high as those associated with most oligotrophic 
Maine lakes. In northern European lakes, the brown trout (Salmo 
trutta) occupies essentially the same ecological position as the 
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brook trout in North America; it is a littoral-dependent predator 
which utilizes influent streams for spawning and, in the case of 
the brown trcAit, nursery purposes. Swedish investigations 
(Runnstrom, 1964; Grimas and Nilsson, 1965) have shown that the 
reduced littoral productivity associated with water level fluctua-
tions and winter powerpool drawdown cause brown trout to change 
their diet. Before regulation, brown trout in Swedish lakes 
consumed mostly aquatic insects and other large macroinvertebrates 
(amphipods, isopods, etc.). After regulation, there was a general 
increased dependence on terrestrial insects, small fishes, and 
zooplankton. The net result was a greatly reduced brown trout 
growth rate in the regulated lakes after equilibrium conditions 
were reached. Swedish investigations indicate that initial high 
amphipod productivity will cause a concomittant short-lived 
period of rapid trout growth. Additionally, brook trout in the 
Dickey Lake littoral zone would be competing with yellow perch, 
which may also reduce the growth rate compared to other lakes from 
which yellow perch are currently excluded. 
Another negative aspect cited by the Swedish investigators 
(Grimas and Nilsson, 1965; Runnstrom, 1964) was a progressive 
decline in brown trout numbers after impoundment due to reproductive 
failures. The authors felt that many of the best spawning areas 
were inundated and that receding autumn and winter water levels 
made access to spawning streams difficult. This is not expected 
to be the case for Dickey Lake, however, for the following reasons: 
First, 1975-76 field surveys revealed that much of the best 
potential brook trout spawning areas within the Project Area are 
located above 910 ft (277 m) msl (Table 2; Exhibit A, Tables A2-
A4). Second, the annual water level cycle would be such that the 
trout will have ascended the influent streams, spawned, and 
returned to the impoundment before the late autumn-winter low-
water period. As a result, migration barriers in the form of 
exposed deltas and braided stream channels, cited by the U.S. Fish 
and Wildlife Service (1959) as a potential problem for migrating 
brook trout, are not expected to be extensive enough to curtail 
migration. Water level problems at stream mouths may be of 
lesser magnitude than those currently being experienced by Saint 
John River brook trout. Similarly, beaver dam construction in 
lower stream reaches is not anticipated to be as serious a barrier 
to spawning reservoir trout as is presently the case for Saint 
John River trout. Field surveys indicate that beavers are presently 
most active on the present flood plain, where their preferred 
vegetation is most abundant (see p. 10 ). Beaver activity which 
5ould potentially block upstream spawning migrations is less 
likely to be a problem if the stream mouths are located in the 
coniferous forest belt prevalent at the 910 ft (277 m) msl level. 
Another problem involving brook trout to be evaluated is 
that of recruitment. Several investigations have shown survivorship 
among young-of-the-year brook trout to be between 2 and 10% from 
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egg to the end of the first year of life (Latta, 1969 citing many 
sources). Hatching success is usually quite high (^90%), with the 
remaining mortality usually attributed to the larval phase. 
Unfortunately, survivorship-mortality estimates published to date 
have been obtained by enumerating the age-0 population alive at 
some time after hatching and subtracting that estimate from some 
previous estimate of egg and/or early larval abundance. The 
difference is assumed to have perished during the interval. 
However, in the case of a stream being utilized by spawning brook 
trout, this "mortality" estimate would also include those larvae 
exported to the downstream lake population. Attempts to quantify 
downstream fry transport to a lake population have failed for 
several reasons, most notably the high water and ice conditions 
typical of the spring migration period and the ability of the fry 
to detect and avoid passive sampling methods (AuClair, 1961). 
Nevertheless, the following generality probably holds true for 
Project Area brook trout populations: Current spawning areas and 
those which would remain after flooding produce far more larvae 
than the streams themselves can presently support, and those 
excess larvae would be exported downstream due to their territori-
ality. The current belief that Project Area brook trout populations 
are limited by a lack of summer and winter adult holding areas 
(see P- A5) supports this view. As a result, sufficient recruit-
ment would occur in tributary streams to support a brook trout 
sport fishery. 
Competition between spawning females for the best spawn-
ing areas may result from an influx from the lake. Redd super-
imposition has been demonstrated for some salmonid species (Johnson, 
1965), but is not generally considered to be a problem among brook 
trout (Latta, 1969) . However, studies to date have not addressed 
competition for spawning areas between lake and stream populations. 
(2} Landlocked Atlantic Salmon 
The landlocked salmon is a highly regarded pelagic 
gamefish, originally native to Maine coastal lakes, which has been 
widely introduced throughout New England. Its management history 
in Maine has been summarized recently by Havey and Warner (1970) 
and by Seamans and Newell (1973) for New Hampshire. In the 
Project Area, landlocked salmon occur as strays from Glazier Lake 
(in the St. Francis River drainage) and from the Fish River Lakes 
system. In addition, a small resident population may also be 
present (Fenderson et al^ . , pers com) despite the absence of pa£r in 
1975 field collections (Exhibit A, Table All). Sportsmen occasionally 
capture landlocked salmon at various locations on the Saint John 
between Allagash and Ninemile Bridge. 
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Landlocked salmon in lakes are true pelagic carnivores 
(Havey and Warner, 1970) which feed on smelt to the extent that a 
given salmon population's well-being may be directly related to 
the relative abundance of smelt available as forage (McCaig and 
Mullan, 1966). In the absence of smelt, landlocked salmon usually 
grow much more slowly. Attempts at introducing other forage 
species, such as landlocked alewives, to bolster fluctuating smelt 
populations have met with only partial success to date (Lackey, 
1969; Speirs, 1974). Landlocked salmon also consume other fishes, 
benthic macroinvertebrates, and terrestrial insects. 
Landlocked s&lmon in large lakes, although considered to 
be a cold-water species requiring temperatures less than 70°F 
(21.5°C) and dissolved oxygen levels in excess of 5 ppm (Warner, 
1965), will tolerate warmer temperatures for short periods. In 
Moosehead Lake salmon were most frequently encountered at depths 
between. 4.5 and 9 m (14.8 and 29.5 ft) by Cooper and Fuller (1945, 
cited by Brooks and Deevey, 1966). In New Hampshire lakes salmon 
are frequently captured near the surface both in the open lake and 
near shore during the period following iceout. After the water 
warms to 70°F (21°C) most fishing is conducted in the 40-60 ft 
(12-18 m) depth zone (Seamans and Newell, 1973). The New Hampshire 
studies and the data of other workers prompted Seamans and Newell 
to conclude that the heavy utilization of smelt by salmon was 
largely a result of similar habitat preference, with the salmon's 
distribution being largely keyed to that of the smelt. 
Naturally reproducing Atlantic salmon generally ascend 
influent streams to spawn although they may also spawn in outlets 
(Warner, 1959). Spawning migrations may begin as early as late 
August, but actual spawning usually occurs during October and 
November (Havey and Warner, 1970; Seamans and Newell, 1973) . 
Spawning streams are typically of moderate to steep gradient with 
areas of boulder, cobble, and.gravel substrate (Elson, 1972). Of 
course, they must also be unobstructed. The eggs are deposited in 
a redd dug by the female, overwinter in the gravel, and hatch 
during late April and May. The young remain in the gravel for 
another 6 weeks before emerging to begin feeding. Unlike brook 
trout, young salmon remain in the nursery streams for 1 to 2 years 
before moving downstream to the lake. 
Conditions for landlocked salmon in the proposed impoundment 
are potentially very good. Dickey Lake would have an abundance of 
cool, well-oxygenated water available as holding habitat and at 
least a few influent streams suitable for spawning and nursery 
purposes. Potential salmon streams include sections of Depot 
Stream, Rocky Brook, Chimenticook Stream, and Pocwock Stream above 
910 ft (277 m) msl. Field surveys conducted during 1975 indicated 
the presence of suitable spawning areas and extensive rocky riffles, 
necessary for nursery habitat (Elson, 1972) in these streams. 
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Depot Stream, which is too warm for brook trout during summer (see 
p.13) t meets the temperature criteria of 20-259C (68-77QF) summer 
maximum for salmon development (Elson, 1972). 
The landlocked salmon initially present in Dickey Lake 
upon closure of Dickey Dam would face several potential problems 
serious enough to prevent a reproducing population from becoming 
established. First, and most important, salmon typically return 
to their parent stream for breeding. Since most of the salmon 
initially present in the impoundment would be strays from other 
rivers, it is unlikely that a spawning migration would occur in 
previously unutilized streams. Second, the actual, rather than 
potential, suitability of influent streams as salmon spawning and 
nursery has never been determined. No parr were encountered 
during 1975-76 field surveys despite the presence of adults in the 
Saint John River during September, immediately prior to the spawn-
ing season. And finally, there would be no pelagic forage species 
(smelt) present in the impoundment upon dam closure. As a result, 
landlocked salmon in the lake would have to depend upon inverte-
brates and less desirable forage fishes, a condition which would 
produce comparatively slow growth and, possibly, late maturation. 
In conclusion, it is unlikely that the landlocked salmon 
present in Dickey Lake upon dam closure would be successful. The 
lack of pelagic forage and the absence of a historical spawning 
stream would make it necessary to reintroduce this species after 
construction if a salmon fishery is desired. 
3) Species for Potential Introduction 
Due to the complete absence of oligotrophic lakes in the 
Saint John watershed above Dickey, there would initially be no 
lake trout in the impoundment. For this reason, lake trout would 
have to be introduced if a reservoir sport fishery for this 
species is desired. The likely well being of lake trout and other 
species with potential for introduction into the proposed impoundment 
are discussed in the following section. 
a) Lake Trout 
Lake trout are typically found in deep, cold, oligotrophic 
lakes. They may either be associated with the substrate or may 
occur in.the open water (Machniak, 1975). Their distribution is 
usually correlated with water temperature. During winter, lake 
trout disperse throughout the water column, and often occur at the 
surface after iceout. When the surface waters begin to warm, lake 
trout retreat to deeper water, avoiding temperatures warmer than 
16°C; (61°F) they generally prefer water temperatures of about 
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10°C (50°F) (Eschmeyer, 1964). Since the midsummer temperature 
distribution varies from lake to lake, so also does the vertical 
distribution of lake trout. In Moosehead Lake, Cooper and Fuller 
(1945; cited by Brooks and Deevey, 1966) found lake trout most 
frequently at depths between 9 and 27 m, (30 and 89 ftl but some 
were encountered at all depths depending on season. Similarly, 
Galligan (1962) reported them from depths between 40 and 140 ft 
(12-42 m) during summer in Lake Cayuga, NY, at temperatures 
between 45 and 55°F (7-13°C). Mature and immature lake trout may 
congregate at different depths (Martin, 1952). 
During fall, when water temperatures are lower and lake 
trout breed, depth distribution is more variable than in summer. 
In Maine, spawning occurs during October and November in shallow 
water over wave-washed, rubble-strewn shoals interspersed with 
boulders (DeRoche, 1969); this is the general rule among most lake 
trout populations. However, different lake trout races spawn at 
various depths. In Seneca Lake, NY, for example, spawning is 
believed to occur over areas swept by strong currents in 100-200 
ft (30-60 m) of water (Royce, 1951). Similar deepwater-spawning 
lake trout populations occur in Cayuga Lake (Galligan, 1962), 
Green Lake, WI (Hacker, 1957), and in the Great Lakes (Eschmeyer, 
1964). 
Lake trout do not build nests; rather, the eggs are 
generally spawned over rocky substrate and eventually lodge 
between the rocks, where they overwinter. Hatching usually occurs 
from mid-February to the end of March (Scott and Crossman, 1973). 
The biology of the larvae is not well documented; however, they 
generally seek deeper water within a month after hatching (Scott 
and Crossman, 1973; Rupp and DeRoche, 1960). 
Young lake trout generally feed on invertebrates, shifting 
to a diet containing progressively more fish as they grow older. 
Frequently consumed fishes include smelt, lake whitefish (young 
and dwarfed), suckers, yellow perch, landlocked alewives, and 
ciscoes. Lake trout populations are sometimes separated from 
schooling forage fishes due to different temperature preferences. 
In these cases, even the large lake trout may be sustained entirely 
on invertebrates (Martin, 1966) . Lake trout growth and maturation 
rates are directly related to forage fish availability (Martin, 
1966; Bridges and Hambly, 1971)_. A lack of forage fish generally 
resulting in slower growth and earlier maturation. Lake trout are 
usually less specific in their prey species requirements than are 
landlocked salmon (Seamans and Newell, 1973). 
The proposed Dickey Lake has both positive and negative 
attributes for supporting lake trout. On the positive side, it 
would be large, deep, cold, and oligotrophic, which are usually 
characteristic of lakes in which the species does well. Physio-
graphically, this deep, cold type of lake is better suited for 
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lake trout than landlocked salmon. On the negative side, the most 
important aspect is winter powerpool drawdown, which would expose 
eggs spawned in shallow regions to freezing. Winter mortality was 
noted by Martin (1955) to be severe in an Ontario lake subject to 
winter drawdown of only 2-6 ft (.6-2 m). Establishment of a 
deepwater-sp&wning race from outside Maine could alleviate this 
prdblem, however Maine introductions to date have met with limited 
success (Fenderson al., pers com). Artificial spawning reefs, 
constructed in deep water, may also be needed as was the case in 
Ontario (Martin, 1955) and at Green Lake, WS (Hacker, 1957). 
Additionally, areas of the inundated forest may have to be cleared 
and prepared as spawning sites. 
Another consideration is the probable lack of suitable 
forage in Dickey Lake. As discussed previously, there would 
initially be neither smelt nor lake whitefish present in the 
impoundment, nor would there be either of the large relict crustaceans 
(Mysis relicta, Pontoporeia affinis) upon which lake trout typically 
feed. As a result, lake trout would be restricted to a diet of 
round whitefish, suckers, sculpins, yellow perch, and smaller 
zooplankters, with resulting slow growth. This situation would be 
alleviated through the planting of forage fishes and/or inverte-
brates. This is discussed in the next section. And finally, the 
submerged forest would not be conducive to either lake trout or 
lake trout fishing. As Figure 4 illustrates, the 8-ll°C (46-52°F) 
temperature strata, in which most lake trout would be found 
during the summer fishing season, intersects the flooded forest. 
Since lake trout are frequently associated with the substrate 
during this period and, as a result, lake trout fishermen troll 
close to the bottom, the flooded forest would interfere with 
fishing. This potential problem could be ameliorated through 
clearing down to 828 ft ((252 m) msl, which represents the lowest 
midsummer depth of the 5° isotherm (Figure 4) and, as such, the 
probable lower limit of midsummer lake trout fishing even though 
some trout would occur at greater depths. 
In conclusion, Dickey Lake represents potentially ideal 
lake trout habitat in that it would be large, deep, cold and oligo-
trophic. Negative attributes such as winter powerpool drawdown, a 
lack of suitable fish and/or invertebrate forage, and interference 
of the flooded forest with both the lake trout and lake trout 
fishermen, could possibly be ameliorated through careful lake 
trout race and forage species/race selection and an alternative 
clearing scheme. 
86 
b) Forage Fishes 
Landlocked alewives (Lackey, 1969; Speirs, 1974), smelt, 
and dwarf races of lake whitefish (Fenderson, 1964; DeRoche, 1976) 
have been introduced into Maine lakes to serve as lake trout 
and/or landlocked salmon forage. These programs have met with 
varying degrees of success, and the dwarfed whitefish transfer 
represents an experimental program. Each species would have 
advantages and disadvantages in terms of its likely biological 
success and forage suitability in Dickey Lake. More importantly, 
the effects of each species and its interrelationships with the 
lake community as a whole is poorly understood; the role of these 
fishes and their interaction with zooplankton, benthic, macro-
invertebrate, and fish assemblages may vary from lake to lake. A 
few of the problems related to each is discussed in the following 
paragraphs. 
Smelt have been widely introduced into lakes throughout 
Maine, New Hampshire, Vermont, and in Quabbin Reservoir, MA (Brooks 
and Deevey, 1966; Bridges and Hambly, 1971) . They would most 
likely be able to succeed in Dickey Lake, as discussed previously 
(p. 77). Smelt are usually introduced because of the demonstrated 
preference of landlocked salmon and, in some instances, lake trout 
for them. Their advantages are that (1) they are readily available; 
both anadromous and landlocked populations are available for 
transfer; (2) they are important in the diets of brook trout, lake 
trout, and landlocked salmon; and (3) the population can be 
controlled through stream egg poisoning, as was done in Quabbin 
Reservoir (Bridges and Hambly, 1971) . One often cited disadvantage 
to smelt introduction is that year class strength fluctuates 
markedly for unexplained reasons, which reduces their constancy as 
a food supply for larger fish (Lackey, 1969). Another disadvantage 
is that in some populations smelt grow to .a size large enough to 
become piscivorous, thereby competing directly with game species. 
The most notable disadvantage of smelt introduction has 
been their apparent negative effects on lake trout and brook trout 
populations (Warner and Fenderson, 1963)- In some lakes, such as 
Cayuga (Galligan, 1962), Winnipesaukee and Winnisquam (Seamans and 
Newell, 1973), Moosehead Lake (Brooks and Deevey, 1966), and 
Quabbin Reservoir (Bridges and Hambly, 1971), smelt and lake trout 
have interacted satisfactorily and, in Quabbin, Moosehead, Winni-
pesaukee, and Winnisquam successful fisheries for both lake trout 
and landlocked salmon have been maintained. In the Fish River 
Lakes, however, smelt and'salmon introductions are believed to be 
responsible for the decline of excellent pre-introduction lake 
trout and brook trout fisheries (Warner and Fenderson, 1963). It 
is generally conceded that smelt do not prey directly upon lake 
trout eggs, larvae, or juveniles (Van Oosten, 1953) ; however no 
specific reasons for the Fish River Lakes declines have yet been 
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published. 
To alleviate some of the lake trout food supply problems 
associated with fluctuating smelt year-class strength, landlocked 
alewives have been introduced into several Maine lakes (Lackey, 
1969). Landlocked alewives occur naturally in Cayuga Lake, NY, 
and in Lake Ontario, where they contribute significantly to the 
lake trout food supply (Galligan, 1962; Scott and Crossman, 1973). 
in Maine, they were introduced primarily as a salmon forage 
supplement. 
Alewives are pelagic zooplanktivores which are found in 
the open waters of large lakes throughout most of the year (Scott 
and Crossman, 1973). In Cayuga Lake, Galligan (1962) determined 
that the alewive's depth distribution was such that they were 
readily available as forage for lake trout at all times. 
Alewives move inshore to spawn during June and July 
(Scott and Crossman, 1973), with spawning occurring at night over 
sandy-gravelly shoals. The adults retreat to deeper water soon 
after spawning (Graham, 1956)- The young hatch in several days; 
they remain inshore until reaching the late larval stage. 
Alewives would be well-suited to Dickey Lake if introduced. 
They generally compete less with other species than do smelt or 
whitefish because of their lifelong preference for smaller food 
items, and because they do not require access to spawning streams. 
In addition, their summer reproductive activities would not be 
adversely affected by winter powerpool drawdown. 
Dwarfed lake whitefish from Second Musquacook Lake 
(Fenderson, 1964) are currently being introduced experimentally 
into other Maine Lakes to serve as lake trout forage (DeRoche, 
1976). They are important lake trout forage in those lakes where 
they occur. The advantage of introducing lake whitefish is that 
the species is native to the area, currently occurring in all of 
the Allagash headwater lakes (it's biology has been discussed 
previously). There are several problems with dwarfed whitefish as 
forage in Dickey Lake, however, First, the dwarf characteristic 
is apparently somewhat plastic; some dwarfs introduced into other 
lakes have grown to large size. When this occurs, adults become 
too large for forage and, instead, compete with young lake trout 
and other invertebrate-eating gamefishes. Secondly, dwarfed 
whitefish spawn during autumn either over shoals or in small 
influent streams (Fenderson, 1964) , as discussed earlier. As a 
result, winter powerpool drawdown may have a negative effect on 
reproductive success. 
Of the three species discussed (smelt, alewives, and 
dwarfed whitefish) each has advantages and disadvantages pertinent 
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to Dickey Lake. Alewives should be easy to introduce and would not 
be affected by winter powerpool drawdown. Since deepwater4-spawning 
lake trout would most likely have to be introduced, the procurement 
of lake trout and alewives from the same parent lake is potentially 
advantageous; the likelihood of the alewives being available and 
utilized as forage by the lake trout should be better than if each 
species is introduced from different geographic areas. Dwarfed 
whitefish have the advantage of being available near the Project 
Area and, as a result, are not as "exotic" as alewives. And 
although suitable as forage in the dwarf form, the result of 
previous transplants indicate that they might not remain dwarfed 
in Dickey Lake. Should this occur, the young whitefish could be 
utilized as forage but the older, larger individuals would compete 
directly with invertebrate-eating game fishes. Neither alewives 
nor dwarfed whitefish would be as important in the diet of land-
locked salmon as smelt, however, and, in some lakes, smelt are 
also important in the diets of lake trout. Fish River Lakes 
studies strongly imply that smelt and salmon introductions have 
caused marked declines in previously excellent lake trout and 
brook trout fisheries. 
An additional consideration involving smelt and whitefish, 
however, is that they may support sport fisheries themselves. 
Smelt may either be ice-fished or dipped at inlet streams during 
their spring spawning runs, and adult whitefish may be trolled or, 
during spring, captured by flyfishing. Finally, smelt and/or 
whitefish may end up establishing themselves in the impoundment 
naturally, as discussed previously. This would be more likely for 
smelt, which have already spread throughout the Allagash headwater 
lakes (Warner, 1967). Forage introduction would ultimately depend 
upon the gamefish species selected for the proposed impoundment. 
c) Introduced Invertebrate Forage 
Indroduction of the crustaceans Mysis relicta and/or 
Pontoporeia affinis has been attempted in western North America 
(Sparrow E ^ CLI. , 1964; Stringer, 1967; Linn and Frantz, 1965) and 
in Sweden (Farst, 1965). Attempts at introduction into Maine have 
failed (Fenderson et_ ajL., pers com) . These crustaceans constitute 
major elements in the diets of both juvenile and adult lake trout, 
smelt, and whitefish in lakes where they occur. 
Initial results at introducing these crustaceans indicated 
that they improved gamefish growth (Northcote, 1970). However, 
recent California investigations have revealed that Mysis introductions 
have had a dramatic effect pn the zooplankton composition of Lake 
Tahoe (Richards et^  al., 1975). In this lake Mysis adults, which 
prey upon smaller zooplankton during their nocturnal vertical 
migrations, have apparently caused drastic reductions in cladoceran 
numbers. In Dickey Lake, such a decline could potentially eliminate 
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an important early food source for brook trout, lake trout, 
whitefish and smelt. For alewives, cladocerans are an important 
lifelong food item. Pontoporeia is similarly predatory at certain 
times in its life cycle. Therefore, its introduction into Dickey Lake 
should not be undertaken without first studying the interrelationships 
among zooplankton and fish communities. 
4) Fish Species Succession 
No recent lake construction projects of the proposed 
Dickey-Lincoln's magnitude have ever been implemented in northern 
New England. As a result, succession in a large, newly-created 
New England lake has never been studied. Investigations from 
other areas, such as the Missouri River system (Walburg, 1964; 
Patriarche and Campbell, 1957)., the TVA system (Fitz, 1968), 
Sweden (Grimas and Nilsson, 1965) r- and in southeastern USA (Cherry 
and Guthrie, 1975) have revealed that productivity is initially 
high among those opportunistic species capable of utilizing 
either submerged vegetation or the dense invertebrate fauna initially 
associated with it. In Dickey Lake, species associated with the 
profundal and littoral substrata, such as white and longnose 
suckers, round whitefish, sculpins, fallfish, burbot, and, to a 
lesser extent, yellow perch and brook trout, would be favored 
initially. Littoral animals, such as amphipods, and inundated 
terrestrial and rheophilic invertebrates would be present in large 
numbers during filling and early operational phases, which would 
cause concomittant high productivity among invertebrate-feeding 
fishes. The initial high productivity among littoral fishes would 
subside several years after filling, when littoral substrate 
conditions reach their normally unproductive climax state. 
Pelagic fish succession should be almost completely 
controlled by fisheries managers in that only a few landlocked 
salmon would initially occupy this lake region. Forage species 
would be expected to reach an equilibrium or self-sustaining 
status 4-8 yr after introduction. An initial period of maximum 
productivity should be anticipated as forage species begin feeding 
on previously untapped zooplankton resources. Landlocked salmon, 
because they would be introduced on a stock-and-catch basis, 
should be able to reach near steady-state with regard to harvest 
in 5 yr. Natural reproduction in influent streams could easily 
take twice that long (2 generations) to become established. 
Similarly, lake trout populations would probably not stabilize in 
less than 10-15 yr due to their extreme longevity and late 
maturation when compared to other salmonids. 
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5) Potential Sport Fisheries Productivity 
Qualitatively, the Reservoir would represent a deep, 
cold, oligotrophic lake of low to moderate productivity, a& 
discussed in the previous sections. An inshore and stream sport 
fishery would be provided by brook trout and, if introduced, 
smelt. The more open waters of the lake would provide suitable 
habitat for landlocked salmon, lake trout, and/or lake whitefish. 
Quantitative productivity estimates for Dickey Lake can 
be derived through two general procedures: through indirect 
(regression) methods and through direct computations based on 
periodic gamefish plantings and expected survirorship. The 
quantitative estimates presented are of potential productivity 
and, as such, do not take into account whether or not sufficient 
effort would be expended to realize that potential. All estimates 
are for equilibrium reservoir conditons. These estimates are 
included only as a means of comparing the potential productivity 
of the proposed impoundment to that of existing lakes and reservoirs. 
Regression estimates are based on either morphometric 
factors, edaphic factors, or a combination (morphoedaphic) of 
these. They are the results of regression analysis based on data 
collected from existing lakes and reservoirs, and therefore 
express general trends. The most important limitation is that 
their data base includes only morphometric and/or edaphic factors, 
and not biological characteristics. Some of the limitations of 
each technique are discussed separately. 
There have been many regression techniques developed for 
describing fishery production in lakes as a function of environ-
mental and biological variables the two most widely publicized 
methods are those of Ryder (1965; Ryder et, al_., 1974), and Jenkins 
(1968; 1970; Jenkins and Morais, 1971). Ryder's technique is • 
based on the "Morphoedaphic Index" (MEI), which is computed as: 
MEI = t6tal dissolved solids (mg/1) t mean depth (m) 
The significance of total dissolved solids (tds) and mean depth 
(z)as described by Ryder et al. (1974), is that they generally 
integrate the effects of all edaphic (tds) and morphometric Cz) 
factors. These authors found that potential_fish production among 
many North American lakes was greatest when z < 18 m (59 ft) 
(functional limit of "morphometric oligotrophy"). tds is about 
200 mg 1 , and the resulting MEI is between 40 and 100. In 
Dickey Lake, with a z = 23 m and projected tds of approximately 40 
mg/1, and MEI = 1.739. Morphometrically, then, it falls into 
Ryder's "depthslimited oligotrophic" category, where the extensive 
hypolimnion would serve as a nutrient sink. 
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Dickey Lake1s predicted mean depth and tds are compared 
to those of other North American lakes in Figures 7 and 8, which 
are excerpted from Ryder e^ t al. , 1974. Edaphically, a tds value 
of approximately 40 mg/1 is comparatively low. Using the graphic 
relationship presented by Ryder et_ al. (1974; Figure 7) for a 
relatively homogeneous group of lakes in Ontario, an MEI of 1.739 
is almost off-scale on the low side; predicted potential angling 
yield is only about 0.2 kg/ha/yr (0.18 lbs/acre/yr). Since the 
data employed included both natural and manmade lakes where the 
principal sport fishes were lake trout and brook trout, 0.2 kg/ha/yr 
probably represents a fair estimate of potential Dickey Lake yield 
if managed for this species combination. For comparison, 
Moosehead Lake creel surveys revealed a 1975 lake trout yield of 
0.19 lbs/acre with a previous record harvest of 0.8 lbs/acre (0.9 
kg/ha) (Fenderson et . , pers com) = These figures are closely 
approximated by the 0.2 kg/ha/yr estimated by regression. It is 
important to realize, however, that the Ontario lakes for which 
Ryder's relationships were postulated are much smaller than the 
proposed Dickey Lake (8.9 - 6000 ha (22-14826 acres) vs. approxi-
mately 36,000 ha (88920 acres) for Dickey), and that smaller lakes 
tend to be exploited better on a unit area basis than larger 
lakes. As a result, 0.2 kg/ha/yr may be an overestimate of potential 
lake trout yield. Creel survey data from Maine further support 
the contention that 2.0 lbs/acre/yr overestimates Dickey Lake 
harvest. For example, the Schoodic Lake summer salmon fishery has 
yielded 0.2-1.6 lbs/acre/year (kg/ha/yr), one of the highest 
yields recorded in Maine (Fenderson et a^., pers com). Similarly, 
an intensively fished, intensively managed brook trout/salmon 
fishery dependent on hatchery stock at Eagle Lake, Mt. Desert 
Island has yielded'0.49-1.03 lbs/acre {..55-. 11 kg/ha) (Fenderson 
et a I'. , pers com) . 
Jenkins' estimates for fish production in Dickey Lake 
are based on regression equations developed by the U.S. Fish and 
Wildlife Service Reservoir Research Program. In addition to 
morphological and edaphic factors, Dr. Jenkins' relationships take 
into account such engineering features as outlet depth, storage 
ratio (turnover time), and annual water level fluctuation. Using 
equations based on 120 hydropower storage reservoirs located 
throughout the United States, Dr. Jenkins estimates the following 
harvest rates for Dickey Lake: 
Sport fish harvest 100 yr mean (range) 
(a) 2.0 lbs/acre/yr (1.4-5.0) 
(b) 3.3 fish/acre/yr (2.1-11.6) 
(c) 0.6 lbs/fish/yr (0.43-0.67) 
These are predicted harvest rates, rather than potential harvest, and 
are approximately 10 times higher than the estimate produced using 
Ryder's relationship. Further, the rationale for questioning the use 
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Figure 7. Angling yield related to the morphoedaphic index for a relatively 
homogeneous group of nine Precambrian lakes in Algonquin Park, 
Canada. The component parts of the MEI cover only a small range 
for this group of lakes (TDS -- 28-54 mg/1iter; mean depth --
4.6-8.8 m; MEI -- 2-10). Data were taken from Martin (1966) 
and Fraser (1972). Figure from Ryder et al_., 1974. 
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Figure 8. Range of total dissolved solids, mean depth, and the morpho-
edaphic index (Ryder, 1965) as indicated from 58 selected lakes 
from North America, Africa and Eurasia. Figure from Ryder 
et al., 1974. 
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only non-biological, morphological and edaphic factors is more 
appropriate in this case; many reservoirs in different climatic 
regions were included by Dr. Jenkins, whereas only Ontario Lakes, 
which are limnologically more like the proposed Dickey Lake, were 
considered by Ryder. 
The following represents a series of direct computations 
under the assumption that laridlocked salmon would be stocked in 
the proposed impoundment with ho additional recruitment accruing 
from natural reproduction, ^he Maine Department of Inland Fisheries 
and Wildlife recommends stocking 1 - 2 spring yearling landlocked 
salmon per surface acre per year, with the lower rate recommended 
for Dickey Lake because of the questionable adequacy of the forage 
base (Fenderson e^ t al_., pers com) . The New Hampshire Fish and 
Game Department recommends annual plantings of two spring yearlings 
per surface acre (Seamans and Newell, 1973). In an average year 
the proposed Dickey Lake would have a surface area of 79,598 
(32,212 ha) acres. Therefore, plantings of approximately 80,000 
to 159,000 smolts annually would be required to sustain a salmon 
fishery. Return to creel, by number, varies according to many 
factors, including fishing pressure. In New Hampshire, for example, 
fishing pressure on Lakes Winnisquam and Winnipesaukee is very 
intense and returns-to-creel of 18-30% (by number) are not uncommon. 
Havey and Warner (1970) report returns ranging from 0.5-10.4% in 
some Maine lakes, with retujrn rate inversely proportional to 
stocking rate. In Quabbin Reservoir, MA, problems obtaining 
spring yearlings for stocking have been experienced; annual plant-
ings have been as low as 20% of recommended levels. Quabbin 
returns have ranged from 2.5-7.8% (Bridges and Hambly/ 1971). If 
Dickey Lake receives 159,000 smolts annually, returns of 2-10% 
(conservative based on expected fishing pressure when compared to 
.NH lakes) would yield potentially 3000-15,000 salmon annually. 
Salmon captured by sport fishermen typically weigh 1-5 lbs, (.454-
2.270 kg) depending on age; they average approximately 2 lbs (.908 
kg) in New Hampshire lakes (Seamans and Newell, 1973) and in the 
Fish River Lakes (Warner and Fenderson 1963). Multiplying the 
expected numbers of salmon returned to the creel by the 2 lb (.908 
kg) average weight results in a total catch of 6000-30,000 Ibs/yr 
(2721 - 13608 kgs/yr) or 0.07-0.35 lbs/acre/yr (0.08 -0.40 kg/ha/yr. 
This is within the order of magnitude predicted by Ryder's regression 
and approximates the 0.27-0.49 lbs/acre /yr (0.30 - 0.55 kg/ha/yr) 
yields estimated by creel survey for the Fish River Lakes salmon 
fishery (Warner and Fenderson, 1963; additional yield from brook 
trout sport fishery not included in either figure). Similarly, 
the Lake Winnipesaukee salmon fishery typically yields 0.30-0.58 
lbs/acre (0.34 - 0.65 kg/ha) (Seamans and Newell, 1973). 
In conclusion, direct computations based on existing New 
England landlocked salmon sport fisheries and one regression 
estimate for a lake trout-brook trout fishery indicate that the 
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proposed Dickey Lake should be able to sustain a sport fishery 
yield of 0.1-0.35 lbs/ acre/yr (0.1 - 0.39 kg/ha/yr). Another 
regression technique implies annual harvests an order of magnitude 
higher, including brook trout, but this technique may not be valid 
for the proposed impoundment due to atypical, non-equilibrium 
phosphorous levels within the watershed. Direct computations 
assuming periodic landlocked salmon plantings and survival-to-
creel percentages typical of other oligotrophic New England lakes 
result in estimated productivity within the same order of magni-
tude as the best regression estimate. 
6) Pesticides and Heavy Metals 
During 1976 a field collection and laboratory analysis 
program was undertaken to determine the concentrations of mercury 
(Hg) and selenium (Se) in Project Area brook trout collected from 
a variety of lake and stream locations. This survey was conducted 
after routine water quality investigations revealed the presence 
of periodically high Hg levels in several Project Area streams 
(USACE, 1977b). Se levels were analyzed because, like Hg, it is 
potentially hazardous and frequently occurs on a 1:1 basis with Hg 
in aquatic food chains (Koeman et al., 1975; Mackay, 1975). In 
addition, Se has been shown to detoxify the effects of Hg in tuna 
(Ganther et al., 1972). 
Detailed results of the brook trout Hg and Se analysis 
program are contained in Exhibit E. Results of stream water 
quality surveys appear in DM5 (USACE, 1977b). In general, brook 
trout from lakes had higher concentrations than those from streams. 
Highest concentrations (0.66-0.68 ppm by weight) were found in 
trout from Umsaskis Lake and Round Pond, in the Allagash system. 
These trends were expected, for the following reasons: First, Hg 
has been shown to accumulate as a function of age in many fish 
species (Bache et al., 1974; Cross et_ ajl. , 1973; Wilford, 1971; 
Corcoros et al., 1973). Since brook trout in lakes are generally 
much longer-lived than stream trout (see p. 33) * la,ke-dwelling 
trout accumulate Hg over a longer time period. Second, smelt are 
present in Umsaskis Lake and Round Pond. As a result, brook trout 
in these lakes probably consume a higher proportion of fish than 
do those from the Negro Lakes, where brook trout Hg concentrations 
were lower. Negro Lakes trout consume mostly invertebrates, as do 
those inhabiting Project Area streams Exhibit A, Tables A16, A17). 
Many investigators have shown that concentrations are usually 
higher among piscivorous fishes than among those feeding on inverte-
brates because of the greater number of levels in the piscivore's 
food chain. If brook trout feed on smelt in the Allagash Lakes, 
then they are higher on the food chain than are the invertebrate-
feeding Negro Lakes and stream trout. Finally, lakes are generally 
more closed systems with regard to Hg and Se than are streams. In 
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an oligotrophic lake, the Hg and Se present in dead organisms is 
recycled back into the ecosystem through the methylat.ion process 
(Hammond, 1971; Chair et al., 1976, Gavis and Ferguson, 1972). 
Streams are more nearly "flow through" systems, where there is 
less chance of long-term accumulation. 
Hg and Se are likely to accumulate in the Dickey Lake 
aquatic community. Smith e^t al. (1974) have shown Hg accumulation 
to reach high levels in Utah reservoirs, where optimal conditions 
for methylation (aerobic, alkaline hypolimnion) exist. Dickey 
Lake's hypolimnion would remain aerobic year-round (Thornton, 
1976) and its waters would be fairly alkaline compared to most New 
England lakes due to the presence of calcium carbonate in the 
underlying bedrock (USACE, 1977a). In addition, the impoundment 
would probably be managed for either landlocked salmon or lake 
trout, both of which are open-water piscivores. While salmon and 
brook trout have nearly equal longevity, lake trout generally live 
longer and, as a result, may accumulate more Hg and Se. Since 
early-summer brook trout from Umsaskis Lake and Round Pond exceeded 
the commonly accepted (Makay el: al, 1975) maximum mercury concentration 
of 0.5 ppm by weight for human consumption, indications are that 
Dickey Lake lake trout may be contaminated by Mg and Se. 
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Pesticides are less likely to be a problem. Current US 
EPA regulations prohibit the widespread use of persistent pesticides 
by the Maine forest products industry, and water quality monitoring 
studies have shown only trace levels of these compounds in Project 
Area streams. However, should current restrictions be relaxed 
sometime in the future, the proposed impoundment would become a 
pesticide sink. As was the case for Hg, insecticides will remain 
biologically active far longer in the lake than in the present 
system of streams due to the lakefs longer food chain and biogeochemical 
cycling. The effects of pesticide accumulation in forested lake 
and stream ecosystems have been well documented (Warner and Fenderson, 
1962; Burdick et_ al., 1964); lake trout are particularly sensitive 
due to their piscivority and longevity. However, no problem would 
be anticipated in Dickey Lake unless there is a significant change 
in current pesticide policy. 
c. Alternatives to Enhance Biological Productivity 
There are few practical available alternatives to the 
present plan which would enhance biological productivity in the 
proposed impoundment. Limiting factors appear to be the combined 
result of a short growing season, low phosphorous inputs from the 
surrounding watershed, relatively great lake depth and basin 
morphometry, and winter powerpool drawdown. Of these, only powerpool 
drawdown can be altered, and even the feasibility of altering this 
is doubtful. 
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In terms of fisheries enhancement, the reservoir clearing 
height could be adjusted to meet one of several aims. First, the 
bottom could be cleared completely to a depth of 828 ft (252 m) 
msl, the maximum lower limit of the 5°C (41°F) isotherm, as 
discussed previously. This would benefit a lake trout fishery at 
the possible expense of the more detritus-oriented brook trout. 
And, with fewer brook trout, yellow perch might be expected to be 
more numerous. Another alternative is to clear, but not brush or 
grub, to 828 ft (252 m) msl. By leaving brush and stumps, littoral 
erosion would be greatly reduced and the productivity of this 
important zone would be enhanced. However, leaving brush and 
stumps would also benefit yellow perch and brown bullheads. 
Despite this, clearing trees to a level of 828 ft (.252 m) msl 
while leaving the roots and brush to hold the soil and upgrade 
littoral benthic habitat appears to be the best way of accomodating 
both lake trout and brook trout in the proposed impoundment. 
d. Fish Losses Through Normal Power Operation 
Some adult, juvenile, and larval fish would be lost from 
Dickey Lake through the outlet works during normal power operation. 
The outlet is 23 ft (7.0 m) below the surface, placing it in the 
cold hypolimnion during all seasons except midsummer, when this 
depth corresponds approximately to that of the thermocline. At 
this depth, the passage of some fishes is likely during all seasons. 
The number of fish likely to be lost through power operation 
cannot be predicted. Studies at other pumped storage installations 
(Robbins and Mathen, 1976; Simmons, 1976) have demonstrated that 
many fish can survive passage through both release and pumpback 
operations, which adds further to the difficulty of quantifying 
potential losses. 
Some larvae would also be lost but these losses would 
not be significant; few of the species which would be present in ' 
the proposed impoundment have planktonic larvae. More detailed 
information regarding outlet design and operation are contained in 
DM4(USACE, 1977a). Based on other large oligotrophic hydropower 
installations, fish losses through Dickey'Dam operation should not 
significantly influence the Dickey Lake biota. In addition, 
individuals lost from the reservoir will represent recruits for 
both Lincoln School Reservoir and downstream Saint John Riyer 
populations. 
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e. Dickey Lake Summary 
Dickey Lake would represent a deep, cold, dimictic, 
oligotrophic impoundment with a relatively long shoreline, limited 
littoral development, and an extensive but we11-oxygenated hypo-
limnion.. Annual water level fluctuations would be on the order of 
20 ft, (6 m) with maximum daily water level decreases and annual 
water level minima occurring under the winter ice cover. The 
biota inhabiting the reservoir would reflect these physical, 
chemical, and operational characteristics. 
Autochthonous primary productivity within the impoundment 
would be derived primarily from phytoplankton. Water level fluctuations, 
and resulting erosion and freezing would severely limit rooted 
plant and periphyton growth in the littoral areas. Primary 
productivity in the impoundment would be comparatively low due to 
phosphorous limitation. 
Zooplankton abundance after the impoundment reaches 
steady-state conditions should also be comparatively low. Relation-
ships compiled on a world-wide basis (Brylinsky and Mann, 1973) 
indicate that zooplankton production is closely correlated with 
primary producitivity. However, zooplankton are also linked to 
the detritus cycle. For this reason zooplankton productivity may 
be, at least initially, enhanced by the organic matter contributed 
by the flooded forest. Downstream zooplankton losses will probably 
be comparatively low due to the midwater placement of the Dickey 
Dam outlet works. 
Littoral macrobenthic productivity would be greatly 
affected by winter powerpool drawdown under the presently proposed 
clearing strategy. The combined effects of erosion, freezing, and 
attendant low periphyte and macrophyte production would render 
most of the littoral substrate unsuitable as habitat for littoral 
animals. These animals, which are an important component in the 
diet of brook trout and other littoral fish species, would be 
restricted to isolated stumps, rocks, and other irregularities in 
the otherwise sand-gravel-cobble-bedrock periodically exposed 
areas. A zone of maximum benthic productivity would develop in 
the area of fine sediment deposition just below the average winter 
drawdown level. 
Profundal substrate conditions should be nearly ideal 
for the establishment and maintenance of benthic fauna. Comparatively 
high chironomid and tubificid oligochaete productivity would be 
expected as a result of the flooded forest, which would provide 
both food and substrate for these animals. 
A period of initial high benthic productivity would 
occur during, and for the first few years following, filling. In 
this period littoral forms would be comparatively abundant as a 
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result of inundating the surrounding forest. As erosion resulting 
from several winterfs drawdown proceeds, habitat succession and 
reduced detritus availability would render the littoral zone 
progressively less hospitable to benthic animals. 
Initial fisheries productivity would be largely limited 
to the littoral and profundal regions of the proposed impoundment; 
there are presently no pelagic fishes other than landlocked salmon 
within the Project Area, and these landlocked salmon would probably 
not reproduce successfully. Therefore, fishes associated with the 
littoral and profundal areas which can rapidly utilize the anti-
cipated early high benthic productivity would predominate. The 
most abundant species would most likely be longnose suckers, white 
suckers, burbot, sculpins, round whitefish,.lake chubs, fallfish, 
and brook trout. Yellow perch and brown bullheads should also be 
cbmmon during this period. 
As the reservoir reaches steady-state conditions those 
species dependent upon littoral invertebrates, those which must 
ascend influent streams to spawn, and those whose eggs would be 
exposed due to winter power-pool drawdown would be placed in a 
position of relative competitive disadvantage. As a result, 
species such as longnose suckers, sculpins, and burbot should 
succeed at the expense of brook trout, yellow perch, and other 
more littoral-dependent species. Among the littoral species, 
yellow perch, white suckers, and fallfish would proliferate in 
shallow embayments; in most of Dickey Lake cold temperatures would 
favor brook trout and sculpins. 
Several combinations of pelagic forage and game fish 
species could be considered for introduction. Physiologically, 
the proposed impoundment is best suited for lake trout. However, 
some alteration of the proposed, clearing strategy may be required 
to keep the flooded forest from interfering with the activities of 
lake trout fishermen.N And, a deepwater-spawning race would have 
to be introduced from outside Maine to alleviate the problem of 
eggs being exposed as a result of winter powerpool drawdown, a 
technique which has met with only sporadic success in Maine. 
Lake trout can subsist on a variety of forage species. 
In addition to threespine sticklebacks, which are already present 
in the Project Area, three species are available for consideration 
(smelt, alewives, dwarfed lake whitefish). Of these dwarfed lake 
whitefish probably represent the best choice in terms of lowest 
potential interference with the brook trout fishery. Should the 
whitefish lose their dwarf characteristics and grow to normal size 
after transplantation, fully-grown individuals would be too large 
for lake trout forage and would compete for food with juvenile 
lake trout. They would however, provide an additional sport 
fishery. An additional potential problem is that whitefish, like 
lake trout, spawn during autumn; therefore, their eggs may also be 
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exposed during the winter. However, results of Swedish investi-
gations indicate that sufficient eggs would survive to ensure 
adequate recruitment. 
Landlocked alewives are also well suited to the proposed 
project. This species would have no trouble with water levels, as 
it spawns in spring, and would not compete as directly with brook 
trout or young lake trout as would some other pelagic forage 
species. In addition, deepwater-spawning lake trout and landlocked 
alewives could be introduced simultaneously from the same source, 
possibly increasing the likelihood that the alewives would be 
utilized as forage. 
A landlocked salmon fishery in Dickey Lake would require 
stocking of considerable numbers of yearlings either annually or 
every other year. Natural reproduction in influent streams may 
occur, but it would most likely be insufficient to support a 
fishery of any magnitude. In addition, landlocked salmon would 
most likely require smelt introduction for forage. Smelt are 
attributed with causing the decline of the once excellent lake 
trout and brook trout fisheries of the nearby Fish River Lakes. 
Smelt may also invade the impoundment naturally? they have already 
spread throughout the lakes of the Allagash system. Should they 
become established either through introduction or naturally, smelt 
should be very successful in Dickey Lake. 
Several crustaceans could also be introduced into 
Dickey Lake to serve as forage for pelagic game species, a technique 
which has been successfully employed in western North America and 
in Europe. Efforts to establish Mysis in Maine have failed. 
An alternative clearing1 strategy involving tree removal 
to a depth of 828 ft (252 m) msl while leaving stumps.and brush 
probably represents a reasonable compromise for maximizing sport 
fishery production. Removing the trees would allow pelagic species 
to associate with the substrate and allow fishermen to troll near 
bottom. Leaving roots and shrubs would stabilize the littoral 
substrate somewhat, increasing benthic productivity and brook 
trout growth. Yellow perch would also benefit from this, but water 
temperatures would still limit their distribution to the warmer, 
shallower embayments. 
Sport fishery productivity in the proposed impoundment 
should be similar to that reported for other large New England 
oligotrophic lakes. Annual yields on the order of 0.18 lb /acre/yr 
(.20 kg/acre/yr) result from lake trout-brook trout management, 
based on regression estimates. Direct return-to-creel computations 
reveal a potential annual yield of 0.07 to 0.35 lbs/acre/yr (0.08 -
0.40 kg /acre/yr ) for landlocked salmon plantings. Productivity 
would probably not be additive if both species were introduced. 
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Mercury and selenium contamination could be a problem among the 
large lake-dwelling sport fishes. A 1976 survey indicated that 
concentrations already exceed generally accepted human consumption 
limits in some Project Area brook trout. Lake trout, by virtue of 
their greater longevity and more pronounced piscivority, could be 
the most seriously affected. Finally, the reservoir could become 
a sink for persistent pesticides should current forest spraying 
restrictions be relaxed in the future. 
2. Lincoln School Re-regulating Reservoir Area 
a. General Limnology 
Lincoln School Reservoir would receive most of its water 
from Dickey Dam power releases. Additional sources would include 
the Allagash River and other tributaries. The distinct periodicity 
of the Dickey Dam discharge-pumpback regime (USACE, 1976) is 
expected to cause considerable turbulence in the Lincoln School 
Reservoir. As a result, the re-regulating reservoir would be 
isothermal, well-oxygenated, and completely mixed throughout the 
year, and the inclusion of Dickey Lake hypolimnion waters in power 
releases would cause Lincoln School temperatures to be comparatively 
low throughout most of the year (Dortch et al., 1976). 
The annual Lincoln School Reservoir temperature cycle is 
displayed graphically in Figure 9. In general, the temperature 
would be near freezing (2-4°C) (36-390 F) until ice out, usually 
in mid-May. During May the temperature would rise steadily from 
6-10°C to an annual maximum of 10-16°C, (50-61°F) which would 
usually occur during late July-early August (Figure 9). The 
temperature would remain near this warmest level until early 
September, when it would begin decreasing steadily through autumn. 
Near-freezing temperatures (2-4°C) ( 3 6 - 3 9 ° F) would be reached 
during December and. would be maintained until ice-out. the following 
spring (Figure 9). 
Whereas Dickey Lake would be characterized by water 
level fluctuations over an annual cycle, Lincoln School Reservoir 
fluctuations would occur on a daily basis and could vary as much as 
10 ft (3 m) over a 24 hr cycle (USACE, 1977a). Long-term variations 
would be slight and would occur gradually. A more detailed description 
of predicted Lincoln School hydrography and water quality are 
contained in DM 3 and 5 (USACE, 1976; 1977b). 
1 0 2 
JULIAN DAYS 
Figure 9. Simulated thermal regime for water released from Lincoln 
School Dam in 1970. USACE, unpublished data. 
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b. Biota 
Primary productivity within the Lincoln School Reservoir 
should be higher than that in most of Dickey Lake although no 
technique is available for quantitative estimation. Nutrients 
released from Dickey Lake's hypolimnion during summer should be 
more than adequate to Support the Lincoln School phytoplankton 
community. As a result of these nutrient inputs a,nd turbulent 
mixing, the community would be jmore typical of a large river than 
of a lake; mixing due to turbulence would cause light, rather than 
nutrient availability, to be limiting. Primary productivity 
resulting from attached algae and rooted plants would be minimal. 
Erosion, caused by water level fluctuations, and periodic exposure 
would render most of the littoral substrate unsuitable for attached 
plants. 
Zooplankton should be more abundant in Lincoln School 
Reservoir than the average for Dickey Lake. Regular inputs from 
Dickey Lake would supplement Lincoln School populations. These 
animals would form an important part in the diet of Lincoln School 
Reservoir fishes. 
Grimas and Nilsson (1965) have compared the biota of 
fully-mixed Swedish "river reservoirs" which undergo short-term 
water level fluctuations, similar to those predicted for Lincoln 
School Reservoir, and large stratified hydropower storage reservoirs, 
such as Dickey Lake. In general, these authors found that the 
turbulent mixing and lack of zonation characteristic of river 
reservoirs resulted in productive benthic communities dominated by 
a mixed rheophilic and littoral fauna. Littoral animals, important 
in the diets of most gamefish species, were found at all depths. 
Compared to the present annual temperature cycle of the 
Upper Saint John River, the Lincoln School Reservoir would be very 
cold. As a result, the structure of the fish community would be 
considerably different than that presently inhabiting the river 
even though the same species would be present. The Lincoln School 
ichthyofauna would be dominated by species which can tolerate cold 
temperatures throughout the year and either reproduce successfully 
or recruit individuals from populations outside the reservoir. 
Species which should be able to maintain significant populations 
in the Lincoln School Reservoir through natural reproduction in 
influent streams would include burbot, slimy sculpins, smelt (if 
introduced), longnose suckers, brook trout, blacknose dace, and 
lake chub. However, the predicted temperature regime is generally 
lower than optimum for brook trout growth. Low temperatures and 
the presence of competing species would offset the anticipated 
high benthic productivity and result in a comparatively slow-
growing brook trout population. 
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The Lincoln School Reservoir would also support popu-
lations of "escapees", such as landlocked salmon and lake trout, 
from Dickey Lake. Predicted summer temperatures between 50 and 
60°F (10-16°C, Figure 9) would be near optimum for lake trout but 
lower than optimum for the growth of salmon. 
In general, the Lincoln School Reservoir should support 
a marginal cold-water sport fishery comprised of naturally-reproducing 
brook trout, and landlocked salmon and/or lake trout which have 
survived passage through the Dickey Dam turbines. Although ample 
food is expected to be present, predicted water temperatures are 
below the optimum growth range for brook trout and salmon. In 
addition, the reservoir would be capable of supporting large 
numbers of lake chub, blacknose dace, longnose suckers, burbot, 
sculpins, and, possibly, smelt. These species would both compete 
with and provide forage for the gamefish species. 
Streams and lakes in the Lincoln School Area would be 
virtually unaffected by the reservoir. Barriers to migration are 
present in both Negro and Wiggins Brooks, which would deny yellow perch 
and other potential "trash" fishes access to the Negro Lakes. 
And finally, fish mortality from nitrogen gas super-
saturation," like that which occurs downstream at Mactaquac Dam 
(MacDonald, 1973), is unlikely in Lincoln School Reservoir due to 
the design of Dickey Dam. This topic is discussed more fully in 
DM5 (USACE, 1977b). 
c. Lincoln School Summary 
The Lincoln School Reservoir would be isothermal, well 
oxygenated, and completely mixed as a result of turbulence. 
Because of Dickey Lake's influence, water temperature would only 
reach a maximum of 15-16°C (59-61°F) during midsummer. 
Phytoplankton would be the dominant Lincoln School 
primary producers. Short-term water level fluctuations and resulting 
erosion would render much of the littoral substrate unsuitable for 
rooted plants and periphyton. Nutrients exported from Dickey 
Lake's hypolimnion would be available in quantity during the 
summer. As a result, Lincoln School primary producers would be 
limited by light availability rather than nutrients. Zooplankton 
would be abundant in Lincoln School Reservoir as a result of 
inputs 'from Dickey Lake. 
Benthic productivity in Lincoln School Reservoir should 
be high compared to Dickey Lake. Long-term water level stability 
and a lack of substrate zonation would produce conditions favorable 
for littoral benthic animals. 
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The Lincoln School ichthyofauna would be dominated by 
species tolerant of cold temperatures and either able to reproduce 
within the Lincoln School area or import recruits from Dickey Lake 
or influent streams. Likely dominant fishes would include burbot, 
sculpins, smelt, longnose suckers, blacknose dace, lake chub, lake 
trout, and landlocked salmon. Lincoln School Reservoir would 
support marginal fisheries for cold-water forms; temperature would 
be below optimum for brook trout and salmon throughout the year, 
but would be near ideal for lake trout during summer. 
Streams and lakes within the Lincoln School Area would 
be unaffeced by the proposed project due to the presence of migration 
barriers in the lower reaches of most tributary streams. And 
finally, nitrogen gas supersaturation•is not likely to be a problem 
given the proposed Dickey Dam outlet configuration. 
3. Saint John River Downstream Area 
a. Genera 1 Limnology 
As described earlier, the Downstream Area is that portion 
of the Saint John River between the proposed Lincoln School Dam 
and the Edmundston-Madawaska region. Edmundston was chosen for 
the lower boundary because of the serious water quality degradation 
below this area resulting from pulp and paper effluents (Ruggles 
and Watt, 1975) . Major tributaries flowing into the Downstream 
Area are the St. Francis River, approximately 2.7 km (1.7 mi) 
below the Lincoln School, and the Fish River, 10.6 km (6.6 mi) 
below Lincoln School. Several smaller tributary streams also flow 
into this river section. Average annual discharge at Lincoln 
School is presently 187 cms, with more than 50% of the annual 
runoff occurring during April and May. Although there is no 
gauging station maintained near Lincoln School, the U.S. Geological 
Survey records for the Saint John River below the confluence of 
the Fish River at Fort Kent from 1930 to 1966 are presented in 
Table 20. Minimum flows occur during February (avg. = 55.1 cms) 
(1946 cfs), and maximum flows are in May (avg. = 975.0 cms) 
(34432 cfs). 
The annual temperature cycle from June through October, 
1970, is illustrated in Figure 10 for the reach below the Fish 
River confluence at Fort Kent. JDaily water temperatures are 
subject to wide variations as a result of local weather and hydrological 
conditions. 
The Lincoln School Dam would serve as a hydroelectric 
and re-regulating structure for the fluctuating discharges from 
Dickey Lake. Lincoln School generating discharges would vary 
between 28 and 453 cms (989-15998 cfs); additional spillway 
releases would occur during snowmelt periods. Lincoln School Dam 
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Figure 10. Daily water temperature simulation at Fort Kent, Maine, 1970, 
with and without implementation of Dickey-Lincoln School 
Lakes Project. USACE, unpublished data. 
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operation is planned to comply with the following requirements of 
a joint committee of United States and Canadian representatives: 
(1) monthly average flows would not exceed 70-8 cms {250 cfs) 
during storage refill season (2) minimum average monthly flows 
would be maintained at 70.8 cms (250 cfs) at all other times.; and 
(3) minimum instantaneous flow immediately downstream of the 
Lincoln School Dam would be greater than 13.2 cms (466 cfs) |USACE, 
1977a). Thus, Lincoln School releases would augment existing 
flows by approximately 198 cms (6992 cfs) in winter and would 
reduce spring discharge by 425 cms (15009 cfs) (Dortch et al., 
1976). This would result in summer river stages approximately 0.3 
m (1 ft) higher than the non-augmented summer regime, and 1.3m 
(4.3 ft) higher during winter. Daily discharges would be regulated 
so that river stage would change no faster then .45 m/hr (1.5 
ft/hr) at the St. Francis River confluence or 0.3 m hr 1 (1 ft/hr) 
at Fort Kent. River stage would generally fluctuate 1-1.2 m (3-11 
ft) daily and 1.5 m (5 ft) weekly at Fort Kent (Dortch et. al, 
1976; Figure 11). A more detailed review of downstream hydrology 
is presented in DM3 (USACE, 1976). 
TABLE 20. MONTHLY DISCHARGES (cms) FOR THE SAINT JOHN RIVER 
BELOW THE FISH RIVER AT FORT KENT, MAINE, 1930 TO 
1966. (MODIFIED FROM USACE, 1967b) 
Month Mean Minimum Maximum 
January 83.5 24.7 210.6 
February 55.1 15.9 119.8 
March 81.4 18.9 668.0 
April 627.4 93.4 1290.4 
May 975.0 441.7 1928.4 
June 316.2 152.2 617.3 
July 8.3 62.7 418.2 
August 3.8 29.4 541.7 
September 2.6 31.3 416.3 
October 2.6 39.9 498.7 
November 3.8 38.7 643.4 
December 2.9 34.9 648.5 
ANNUAL 263.9 160.4 374.4 
m 
3 H 
^ l 
ft 
1 2 -
1 0 -
8 -
6 
4H 
2 
0 
LINCOLN SCHOOL 
SAINT FRANCIS 
FORT KENT 
EDMUNDSTON 
/ " X X ^ X 
/ / \ \ / A x V ' A x \/ / V \ V / / Y \ X / 1 X 
/ / A \ X / \ \ / / \ \ x / A \ \ / / A \ \/ / 
/ ' \ W * / \ \ / v. / \ \ /\, / \ \ \ / / \ \ /\ / / 
/ / , / v v v \ / - V 
i i i i 1 1 r 
3/ rrw/s 
400 
B 
° 2 0 0 
ioo-4 
0 J 
1,000 
C.F.S 
16 -j 
14 
12 
1 0 -
8 
6 -
4-
2 -
0 
/ / i V \ \A1 / \ 
A \ 
i \ 
i J 
I ! 
I I 
/ I 
l I 
/ 
/ / 
/ 
i 
\i i 
K I /' 
\ ' ' 
i v \ 
\ \ 
-1 \ \ 
' / 
, i ; w 
V 
I \ 
/ / 
//, 
1 ! 
M / 
IV N 
f i \ 
< / 
\ 
\ 
\ 
\ 
\ 
\ \ 
i 
N 
K / / v./ 
\ V \ 1 \ 
I \ ' \ v 
\ 
i I V 
v 
\ \ \ 
\ 
vc 
\ 
\\ 
\ 
/ J / / i 
i 
! I 
I 
i 
i l 
I 
I 
' i 
I i ! 
' - U 
/ 
\ \N 1 \ ./ / V I \i ' 
' \ ! 
// 
WEDENESDAYI 1 THURSDAY f FRIDAY SATURDAY SUNDAY MONDAY TUESDAY 
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Water temperatures in the Downstream Area have been 
mathematically simulated by the U.S. Army Corps of Engineers using 
1970 hydrological and climatological data. This year was considered 
to be hydrologically "average", but climatologically "warm". The 
simulated thermal regimes at Lincoln School Dam and below the St. 
Francis and Fish River confluences are presented in Figure 9. As 
this figure illustrates the effect of the Dickey and Lincoln 
School impoundments would be to reduce seasonal and diurnal tempera-
ture fluctuations, to lower summer temperatures, and increase 
winter temperatures. The Saint John River immediately below the 
Lincoln School Dam would rarely warm above 17°C (63°F). This 
thermal moderation would decrease progressively downstream with 
the addition of non-regulated tributary flows such that water 
temperatures would approach pre-impoundment values below the Fish 
River confluence (Figure 9). Hydrological and climatological 
factors would also influence temperatures within the Downstream 
Area, but seasonal trends should remain fairly constant (Figures 
10, 12). 
In general, the most apparent physical consequences of 
the Dickey-Lincoln School Lakes project on the Downstream Area 
would be to alter flows such that seasonal variation would be 
reduced, but diurnal fluctuation would be increased; water tempera-
ture variation would also be reduced seasonally, and overall 
summer temperatures would be lowered. Each of these effects would 
decrease progressively downstream. 
b. Biota 
The effects of river regulation below hydroelectric dams 
has received increasing attention in the past few decades. Neel 
(1963), Fraser (1972), Geen (1974), and Ward (1978a,b) have reviewed 
the effects of impoundment releases on the downstream aquatic 
ecosystems. Generally, three factors influence the biological 
characteristics of these regions. The first two are the temperature 
and quality of the release water; these parameters are influenced 
by the physical, chemical, and geological conditions within the 
drainage basin and the impoundment, as well as the design of the 
dam and the level from which the discharge water is drawn. The 
third factor is the discharge regime, which is determined by gen-
eration demands on the project. Discharge regime can also influence 
the downstream water quality by inhibiting or enhancing erosion, 
bed and bank stability, turbidity, siltation, and biological 
activity. Upon implementation of the Diekey-Lincoln School Lakes 
Project, each of these inter-related factors would influence the 
existing biota of the Downstream Area such that the present 
community interactions would be altered and a new equilibrium 
established. This would involve the elimination of species that 
couldn't, adapt to the altered environmental structure, and the 
immigration or proliferation of those forms well-suited 
to the new conditions* The following section discusses the 
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possible effects of the Lincoln School releases on the communities 
of the Downstream Area. 
1) Plankton and Periphyton 
The plankton of rivers and streams are typically character-
ized by genera derived either from upstream impoundments and bays, 
or from the benthic community, although large rivers or sluggish 
streams may contain reproducing, truly planktonic forms (Neel, 
1963; Hynes, 1970). Phytoplankton are generally more abundant 
than zooplankton in large rivers, and diatoms are usually dominant. 
The most frequently encountered phytoplanktonic genera include 
Asterionella, Tabellaria, Melosira, Cyclotella, Fragellaria, 
Coscinodiscus, and Stephanodiscus (Hynes, 1970), the first four of 
which could become established in Dickey Lake and thus 
released downstream. However, as explained previously, 
releases from Dickey Lake would likely contain relatively few 
phytoplankters because of the depth from which the water would be 
withdrawn. Coutant (1963) showed that the plankton released from 
Green Lake Reservoir contained primarily bacteria and moribund 
phytoplankters derived from the reservoir's hypolimnion. Stober 
(1963) found that the Tiber Reservoir on the Marias River, supported 
a very sparse plankton population, and that the resulting downstream 
plankton was primarily indigenous, arising from the river's benthic 
community. This suggests that the relatively sparse plankton 
community expected in the Dickey and Lincoln School Lakes would 
provide minimal input to the downstream ecosystem, and that the 
plankton community would arise primarily from tributary inflows 
and the benthos. 
Plankton input from tributaries would come essentially 
from the Allagash, St. Francis, and Fish Rivers. Watt and Duerden 
(1974) surveyed the zooplankton in several Upper Saint John River 
Lakes, including Glazier Lake, which is on the St. Francis River 9 
km (5.6 mi) upstream from the Saint John River. Their results 
showed that crustacea, principally Copepoda and Cladocera, dominated 
the Upper Saint John River zooplankton communities; rotifera were 
not common, and protozoa were not sampled quantitatively. More 
specifically, Glazier Lake zooplankton, sampled in February, 
June, and August 1972, were dominated by the calanoid copepods 
Diaptomus minutus, D.sanguiness, and the cladoceran Daphnia galatea. 
Zooplankton would be contributed from Dickey Lake, Glazier Lake, 
and the Fish River Lakes. 
Plankton can also be contributed from the periphyton 
community. As determined by artificial substrate colonization 
studies in 1976 the Upper Saint John River periphyton was dominated 
by diatoms (Table 21). In riffle areas, Synedra and Navicula 
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TABLE 21. EPILITHIC ALGAE GENERA SAMPLED AT FOUR STATIONS 
IN THE UPPER SAINT JOHN RIVER DRAINAGE, SEPTEMBER 
10 AND 14, 1976. 
TAXA 
Saint John River 
Houlton Brook Johnson Brook Priestly~Bridge Dickey Dam Site 
RIFFLE POOL RIFFLE POOL RIFFLE POOL RIFFLE POOL 
Chrysophyta 
Synedra x 
Navicula x 
Gomphonema 
Meridion 
Fragellaria x 
Cymbella 
Pinnularia X 
X 
X X 
X X 
X 
Chloraphyta 
Scenedesmus 
Closterium 
Euastrum 
Cosmarium 
X 
X 
Spirogyra X 
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predominated; Synedra, Navicula, and Meridion were most prevalent 
in pools. Synedra can be found in a wide variety of freshwater 
habitats; these small, sessile forms often grow as a brownish-green 
coating on the substrate (Smith, 1950). This brown aufwuchs 
coating is common throughout the Upper Saint John River. In the 
warmer (16°C) (61°F) slower waters of the Saint John River at 
Dickey, green algae was more common than at the other stations. 
On solid substrate, there is clear annual cycle of periphyton 
succession; this has been discussed by Hynes (1970). 
There has been little research on the effects of stream 
regulation on attached microflora. Several studies have reported 
enhanced aquatic flora below dams which release constant flows 
(Spence and Hynes, 1971; Hilsenhoff, 1971; Ward, 1974, 1976 a;b). 
Below dams with fluctuating releases, however, the attached algae 
is not as abundant. In cases where fluctuating flows lead to 
decreased bed and bank stability and increased turbidity, the 
scour and substrate movement reduces algal abundance (Neel 1963; 
Ward 1976). Hynes (1970) points out that attached algae are 
basically instable, and that flooding may reduce algal populations 
to almost nothing. Thus, during construction and the first few 
years of operation of the Dickey-Lincoln School Project, discharges 
would likely promote turbidity which would reduce the algal populations 
by direct scour and substrate instability- After the river channel 
substrate reaches an equilibrium with the discharges such that the 
substrate is stabilized and turbidity is decreased, the daily flow 
fluctuations may act as flood conditions to keep the attached 
algae at reduced levels. Most of the periphyton would be restricted 
to that portion of the river bed which is constantly submerged or 
exposed for only short periods each day. 
2) Macrophytes 
Aquatic macrophyte production is often limited by large 
seasonal discharge fluctuations, spring floods and ice scouring. 
Neel (1963) and Ward (1976a) have indicated that seasonal flow 
constancy leads to bed and bank stability and the establishment 
of riparian vegetation. Because the Lincoln School Dam releases 
would decrease seasonal discharge extremes, it is likely that 
aquatic macrophytes should flourish in the Downstream Area to a 
greater extent than presently observed. Initially the decreased 
bed and bank instability that would be associated with Lincoln 
School Dam construction and closure would hinder macrophyte 
establishment. However, as the substrate and channel configuration, 
stabilize and reach an equilibrium with the daily flow regime, 
riparian vegetation should become established. This aquatic 
macrophyte enhancement would also provide additional food and 
niche diversification in the Downstream Area-
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3) Benthic Macroinvertebrates 
Water temperatures and flow regimes appear to be the two 
major factors influencing benthic macroinvertebrates in rivers 
below impoundments. 
In general, reservoirs tend to delay river temperature 
rises in the spring, and declines in the autumn. Pearson et_ al. 
(1968) attributed changes of the macroinvertebrate community below 
Flaming Gorge Dam on the Green River, TJT, to thermal regime altera-
tions. The benthic community below this dam was dominated by the 
ephemeropteran genus Baetis, simulids, oligochaetes, and chironomids. 
Hatching of Baetis was delayed by the imposed thermal regime, and 
the standing crop of simulids was reduced. Lehmkuhl (1972) also 
reported reduced benthic abundance and diversity for a distance of 
70 mi (113 km) below Gardiner Dam, on the Saskatchewan River, 
which was attributable to interference of life cycle requirements 
by the altered thermal regime. Among the effected organisms were 
Isonychia and Ephemerella, two mayfly genera which probably occur 
in the Saint John River (Trotzky, 1972 MS). Spence and Hynes 
(1971a) found a similar decrease in benthic invertebrate diversity 
that they attributed to a combination of cold water releases and 
reduced discharge fluctuations. Ward (1976b) summarized many 
temperature/benthic community relationship studies indicating that 
Ephemeroptera, Trichoptera, Plecoptera, and Coleoptera diversity 
generally decrease as a result of thermal alterations below hypolimnion-
release dams; Amphipoda and Gastropoda diversity generally increase. 
Diptera appear to be best able to withstand low-temperature conditions 
below dams, and may comprise a major portion of the benthic fauna 
in these areas. 
B a s e d on thermal simulations conducted by the U.S. Army 
Corps of Engineers, the thermal regime below Lincoln School Dam 
would be lowered, but there would not be a major shift resulting 
in delayed temperature rises in the summer or delayed decreases in 
the winter (Figures 9 and 10). The reduced summer thermal maximum 
that would be experienced between Lincoln School and Fort Kent 
would limit the benthic macroinvertebrate community to those 
organisms requiring summer temperatures greater than 16°C (61°F). 
However, because the thermal regime would approach pre-impoundment 
conditions progressively downstream (Figure 9), thermal limitations 
on the benthic macroinvertebrates would be greatest between Lincoln 
School Dam and the St. Francis River, and would be almost .totally 
ameliorated below the Fish River confluence. 
The flow regime, or discharge pattern, is another factor 
that influences benthic macroinvertebrate community structure. 
Neel (1963) , Fraser (-1972), and Ward (1974, 1976a, b) have all 
discussed the physical and biological effects of river discharges. 
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Discharge determines water velocity and depth, channel width and 
configuration, solids transport, and water quality. As discharge 
fluctuates, either seasonally or daily, these parameters -change, 
with subsequent effects on the aquatic community. Generally/ 
impoundments tend to reduce seasonal flow variation. This would be 
true for the Saint John River because spring discharges would be 
reduced, and normally low summer and winter discharges would be 
augmented. Flow constancy either seasonal or daily, leads to 
increased bed and bank stability, decreased erosion and turbidity, 
and subsequent increases in detritus, algae, and riparian vegetation 
(Neel, 1963; Ward, 197"6a; Hilsenhoff, 1971) . Spence and Hynes 
(1971a), Hilsenhoff (1971), and Ward (1974, 1976b) have investigated 
benthic macroinvertebrate changes below dams where the releases 
do not fluctuate drastically on a seasonal or daily basis. 
Although there would be a trend toward increased seasonal 
flow constancy below Lincoln School Dam, the Downstream Area would 
be subjected to daily flow fluctuations. Short-term discharge 
fluctuations usually lead to decreased bed and bank stability, 
increased erosion and turbidity, and decreased amounts of detritus 
and aquatic flora (Neel, 1963; Ward, 1976a). Neel (1963) further 
states that daily fluctuations in reservoir releases discourage 
littoral stream forms, and may reduce the overall carrying capacity 
of the stream. Sedentary forms of insects, clams, and oligochaetes 
have difficulty surviving under these conditions, but insects that 
make long mating and egg-laying flights are able to cope with 
fluctuating discharges. 
There have been several studies on the effects of daily 
discharge fluctuations on the benthic macroinvertebrate community. 
Trotzky and Gregory (1974) investigated the macrobenthos of the 
Kennebec River below Wyman Dam. In this portion of the river 
average daily flow fluctuated between 7.8 and 170 cms (276 - 6004 
cfs) from June through September. Benthic standing crop and 
diversity were lower below the dam than in the river upstream of 
the impoundment, although standing crop increased progressively 
downstream from the dam. Trichoptera, Ephemeroptera, Plecoptera, 
and Diptera were the dominant taxa. Low flows (0.1 m/s; Q.3 ft/s) 
were a limiting factor below Wyman Dam for Rhithrogenia, Iron, 
Acroneuria, and Rhyacophila, all swift-water forms. Conversely, 
high water levels may have eliminated those organisms, such as 
Pycnopsyche and Ophiogomphus, that are adapted for slow or still 
water. 
Radford and Hartland-Rowe (1971) found that regulation 
of the Kananaskis River, Alberta, resulted in decreased benthic 
standing crop which they attributed to discharge fluctuations 
because the river's thermal regime was not altered. Trichoptera 
were the most adversely affected, possibly due to an inability of 
the net-spinning forms or the non-migratory forms to maintain 
themselves in the fluctuating waters. Three torrential Ephemeroptera 
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(including Ephemerella sp.) and two Piecoptera species were the 
dominant members of the macroinvertebrate fauna in the regulated 
region. Periodic reservoir releases also swept the substrate 
clear of allocthonous plant material, an important primary energy 
source for the stream benthos. 
McGary and Harp (1972) found reduced macrobenthic diversity 
below the Greer's Ferry Reservoir on the Little Red River, AK, 
although diversity increased progressively downstream from the 
dam. The clear, hypolimnial releases varied daily between 0.6 and 
248 cms (21-8758 cfs) (3.7 m (12 ft) river stage). Oligochaetes, 
chironomids, and isopods dominated the downstream benthic community, 
while Ephemeroptera and Plecoptera, abundance was greatly reduced. 
Table 22 compares the downstream benthic macroinvertebrate fauna 
found in three rivers with high daily discharge fluctuations with 
a list of benthic organisms likely to be present in the Saint John 
River. 
In addition to altering the flow in a river, discharge 
fluctuations also subject a portion of the river channel to alternate 
exposure and submergence, which enables benthic macroinvertebrates 
to become stranded during periods of exposure. Brusven et al. 
(1974) demonstrated considerable taxonomic variation in susceptibility 
to stranding. Ephemeroptera were very susceptible to stranding, 
and also intolerant of exposure. Chironomids, although they did 
not migrate with varying water levels, were very tolerant of 
exposure, exhibiting negligible mortality after 24 hr of exposure 
during Spring. However, mortality varied proportionally with air 
temperature. Trichoptera and Lepidoptera were also tolerant of 
exposure, particularly when they found refuge in moist Cladophora 
mats. Denham (1938) showed that mayfly nymphs and Hydropsychid 
larvae migrate vertically with water level changes, but that 
chironomids and oligochaetes do not. Powell (1958) showed that 
stoneflies actively migrated as water levels dropped. 
Fisher and LaVoy (1972) found few macroinvertebrate 
differences between areas constantly submerged and regions exposed 
less than 13% of the time. As exposure time increased beyond 40%, 
benthic standing crop and diversity were significantly reduced. 
Unionid molluscs were very intolerant of exposure, and certain 
mayflies (Stenonema sp. and Ephoron sp.) and caddisflies (Molanna) 
sp. and Lepidostoma sp.) were restricted to completely submerged 
areas. Chironomids were very tolerant of exposure, and were the 
only insects found in regions exposed up to 70% of the time. 
Discharge fluctuations, particularly flow reductions, 
have also been shown to increase invertebrate drift (Radford and 
Harland-Rowe, 1971; Minshall and Winger, 1968). This is an additional 
factor that may further reduce benthic macroinvertebrate standing 
crop in the upper reaches of a regulated river. 
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TABLE 22. BENTHIC ORGANISMS AVAILABLE TO THE SAINT JOHN RIVER 
FROM THE LOWER ALLAGASH RIVER COMPARED WITH ORGANISMS 
FOUND IN THREE OTHER REGULATED RIVERS. 
REGULATED RIVERS 
TAXA 
Trichoptera 
Saint John River Kennebec R. Green R. Little Red R. 
Hydropsyche sp. X Dominant 
Cheumatopsyche sp. X Dominant X 
Rhyacophila sp. X X 
Macronemum sp. 
Wormaldia sp. 
Athripsodes sp. X 
Polycentropus sp. 
Lepidostoma sp. X 
Psilotreta sp. 
Ephemeroptera 
Isonychia sp. 
Ameletus sp. 
Paraleptophlebia sp. X X X 
Heptagenia sp. X X 
Iron sp. X X 
Stenonema sp. 
Ephemerella sp. X X X 
Hexagenia** sp. X 
Campsurus** sp. X 
Plecoptera 
Acroneuria sp. X X X 
Paragnetina sp. 
Brachyptera sp. 
Isoperla** sp. X X 
Peltoperla** sp. X 
Odonata 
Ophiogomphus sp. X 
Boyeria sp. 
Diptera 
Simulidae 
Tendipedidae 
Tipulidae 
Rhagionidae 
Oligochaeta Rare 
X 
Dominant 
Dominant 
Dominant 
X 
Dominant 
Dominant 
Dominant 
Gastropoda 
Physa** 
Helisoma** 
Organisms indicated were found in gut contents of brook trout taken from the Saint John 
River drainage between the Little Black River and Fort Kent in 1975-76 field sampling. 
Data from Trotzky and Gregory <1974) * Taxa derived from Trotzky (1972 MS) 
Data from Pearson et al. (1968) ** Genera not found in the Allagash River by 
Data from McGary and Harp (1972) Trotzky <1972MS) , but present in Saint John 
drainage brook trout gut contents. 
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These studies all indicate that a river with fluctuating 
water levels is a harsh environment, and only those organisms that 
can adapt will remain. Water conditions in the Saint John below 
Lincoln School would be cold, clear and fluctuating Q.9 to 1.2 m 
( 3 - 4 ftl daily. Between Lincoln School Dam and Fort Kent, 
summer temperatures would be reduced. A decrease in benthic 
diversity is almost certain, particularly among the Trichoptera, 
Plecoptera, and Ephemeroptera. Diptera, primarily Simulidae and 
Tendipedidae, and Oligochaeta should dominate the macroinvertebrate 
community. Certain Trichoptera (Hydropsyche, Cheumatopsyche), 
Ephomeroptera (Ephemerella, Heptogenia, Paraleptophlebia), Plecoptera 
(Isoperla), and Gastropoda (Physa) likely adapt to the cold, 
fluctuating flows and contribute to the benthic community. Diver-
sity should also increase progressively downstream from the Lincoln 
School Dam as the daily discharge fluctuations are dampened, water 
temperatures approach those of the non-regulated system, and 
nutrients and benthic organisms are input from the St. Francis and 
Fish Rivers. 
A) Fishes 
Water temperature changes and fluctuating water levels 
below dams also influence resident fish species by altering 
communities of the lower trophic levels and by changing habitat 
conditions. Certain life cycle requirements may be removed or 
interspecific competition altered, favoring the proliferation of 
some species while eliminating others. Fraser (1975), Stalnaker 
and Arnette (1976), and Tennant (1976) have described and discussed 
various methods for determining discharge requirements for preserving 
aquatic habitat and environmental resources. Most of these studies 
have concentrated on the discharge influences upon fish migration, 
spawning, incubation, and rearing. Because there are no migratory 
fish species ascending the Saint John River past Grand Falls, 
migration alteration would be of minor consequence to Downstream 
Area fishes. Rather, the ability of fish species to feed, grow, 
reach maturity, and reproduce in this region of the Saint John 
River will be discussed. Table 23 contains a list of the fish 
species sampled in the upper Saint John River drainage during the 
1975-76 field study; those species sampled in the Saint John River 
between the Lincoln School and Fort Kent are indicated. The 
following section discusses each of these fish species, their life 
cycle requirements and their habitat preferences with respect to 
their ability to survive in the Dickey-Lincoln School Downstream 
Area. More detailed life history descriptions are presented in 
pp .67 - 85 . 
Of the salmonids, the brook trout could certainly reside 
in the Downstream Area. Low summer temperatures would make this 
an excellent holding area for adults through the warmer months. 
119 
TABLE 23. FISH SPECIES OF THE DICKEY-LINCOLN SCHOOL DOWNSTREAM 
AREA BEFORE AND AFTER PROJECT IMPLEMENTATION. 
1975-1976 
Field Study After Project Implementation 
St.John R. from Presence Presence 
Lincoln School Above Below 
to Fort Kent Fort Kent Fort Kent 
Salmonidae 
Brook trout X X X 
Atlantic salmon (landlocked) X X 
Round whitefish 
Cyprinidae 
Blacknose dace X X X 
Fallfish X X X 
Creek chub X X X 
Pearl dace ? 
Northern redbelly dace ? 
Finescale dace ? 
Common shiner X X X 
Fathead minnow ? 
Lake c hub ? 
Catostomidae 
White sucker X 7> X 
Longnose sucker X X X 
Cottidae 
Slimy sculpin X X X 
Gadidae 
Burbot X X X 
Ictaluridae 
Brown bullhead X X 
Gasterosteidae 
Threespine stickleback 
Ninespine stickleback •? 
Percidae 
Yellow perch X X 
x indicates species that will be common, in the Downstream Area. 
7-
" indicates presence in the Downstream Area only in limited 
areas and irv limited numbers. 
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Spawning should occur to a limited extent on gravel beds, but the 
fluctuating discharges may wash out many redds or leaye them 
exposed for varying periods throughout the day. However, recruitment 
from the tributary streams would help maintain the downstream 
trout population. The fluctuating water levels should not cause 
stranding or washing out of the adults, although some juveniles 
could be washed into the lower portions of the river by the daily 
high flows. Brook trout in this region would compete with the 
other fish species for space and aquatic macroinvertebrates. 
Round whitefish may occur in the Downstream Area as strays from 
the Upper Saint John, but their normal lake-dwelling habits 
suggest that rapid flow of the Downstream Area would be unsuitable 
habitat for a resident population. Landlocked Atlantic salmon could 
be introduced to the Downstream Area from Dickey Lake, Glazier 
Lake, the Fish River Lakes, or the lower Allagash River system. 
Salmon could utilize this region for cool habitat throughout the 
summer. There could also be limited spawning within the Downstream 
Area but daily water level fluctuations could wash out or expose 
some of the redds. Yearlings would compete with brook trout for 
aquatic insects. 
Among the cyprinids, the blacknose dace, fallfish, creek 
chub, common shiner and lake chub would frequent certain regions 
of the Downstream Area. The blacknose dace is a stream species 
presently occurring in this region of the Saint John River. 
However, blacknose dace spawn around 21°C (78°F) (Scott and 
Crossman, 1973), and therefore reproduction would be restricted to 
the river below Fort Kent or tributary streams. Fallfish and creek 
chubs are also presently found in the Downstream Area. Since both 
species build nests to spawn, the fluctuating water levels could 
decrease spawning success either through washing out or exposure 
of the nests. Creek chubs spawn at 13°C (55.4°F) and therefore 
would probably build nests farther upstream than fallfish, which 
spawn at 16.6°C (61.9°F). Scott and Crossman (1973) indicate 
that creek chub and young fallfish prefer clear, rapid waters, 
while adult fallfish prefer pools and slower regions. Thus, creek 
chubs and young fallfish should be found closer to the Lincoln 
School Dam than the adult fallfish, which would likely be restricted 
to the lower portion of the reach. The common shiner could also 
occur throughout the Downstream Area, but spawning would be 
restricted to the lower portions of the reach. Common shiners 
spawn between 14° and 21°C, (57 - 70°F) and may spawn on creek 
chub nests (Scott & Crossman, 1973; Carlander, 1969). Their eggs 
are demersal and adhesive, so spawning in shallow riffles during 
maximum discharge periods could result in exposure of the eggs 
during low flow periods. Spence and. Hynes (1971b) found that 
common shiners, fallfish, and blacknose dace were all found below 
a hypolimnion-release dam which lowered the summer water temperatures 
to 16°C (60.8°F) in July and 21.5°C (70.7°F). in August; this 
suggests that they may also be common in the lower portions of the 
\ 121 
Downstream Area, particularly below Port Kent. The lake chub, a 
resident of cold lakes and streams, migrates to tributary streams 
in the early spring to spawn, and returns to deeper river and lake 
regions during the summer. Although the lake chub was not found 
in the Downstream Area during the 1975-76 field surveys, it could 
be introduced from Dickey Lake, St. Francis River, or Fish River, 
and would likely be a dominant cyprinid in Dickey Lake. The lake 
chub may survive well in the deeper, cool regions of the Downstream 
Area, although it would not likely be a dominant member of the 
community. Of the other cyprinids present in the Upper Saint John 
drainage, the northern redbelly dace, finescale dace, pearl dace, 
and fathead minnow require slower waters, which would not be 
plentiful in the Downstrean Area. In addition, they require 
temperatures above 16°C (61°F) for spawning; this would limit them 
to the lower portions of the reach. Because they were not found 
in the Downstream Area during the 1975-76 survey, they are included 
as species possibly residing in the Downstream Area below Fort 
Kent in Table 23. However, their abundance could be limited by 
river stage fluctuations between Fort Kent and Edmundston. 
There are two Catostomids presently in the Saint John 
River, the white sucker and the longnose sucker. The longnose 
sucker is usually found in colder waters (11-12°C; (52-54°F) 
Cooper & Fuller 1945) than the white sucker, and would therefore 
be more likely to be found in the upper portion of the Downstream 
Area. Both species spawn over gravel riffles in tributary streams; 
white suckers spawn at 10°C and longnose suckers at 5°C (41°F). 
Although the longnose sucker is expected to predominate in the 
upper reaches, both would occur in the river below Fort Kent. 
These species would compete for the benthic macroinvertebrates 
with brook trout and the cyprinids. 
The slimy sculpin is a cold, fast-water species that is 
certain to thrive throughout the Downstream Area. Because this 
species spawns at 5° to 10°C, (41 - 50°F) it's reproductive cycle 
will not restrict it to the lower sections of the river. The 
sculpin is primarily a benthic feeder, and would therefore compete 
with most other fish species in the river. 
The burbot is another cold-water species that would 
thrive throughout the Downstream Area. The preferred temperataure 
of 10-12°C (50 - 54°F) (Ferguson, 1958). would allow the burbot to 
remain in the upper portions of the Downstream Area throughout the 
year. One important aspect of the burbot1s life history is its 
omnivorous feeding habits; adults, feed primarily on fish (mainly 
slimy sculpins) and some benthic macroinvertebrates (Carlander, 
1969; Scott & Crossman, 1973). Burbot spawn in February over 
gravel or sand (0.6-1.7°C) (33.1 - 35.1°F). After spawning they 
move into the shallow waters or into tributaries to feed. 
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The brown bullhead is a warm-water species that presently 
inhabits the shallow, quiet waters of the Saint John River. It 
spawns at 21°C (69.8°F) (Scott & Crossman, 1973), and therefore 
would be limited by reproduction to the lower portion of the 
Downstream Area, not ranging far upstream from Fort Kent. Adults 
feed on insects, fish, eggs, molluscs, and plants. 
Yellow perch are also present in the Saint John River, 
primarily in the shallow, weedy sections. Spawning usually occurs 
at 8.9-12°C (48 - 53.6°F) (Scott and Crossman, 1973) in the early 
spring preferably over a weedy substrate. If weedy areas are not 
present, spawning will occur over sand or gravel. However, this 
is usually associated with high egg mortality due to abrasion 
resulting from wind and wave action (Clady, 1976; Clady and 
Hutchinson, 1975). Spawning in the shallow portions of the Down-
stream Area would likely subject many egg masses to exposure by 
the fluctuating river stages. The preferred temperature of 18 to 
26° (64.4 - 78.8°F) (Ferguson, 1958) should restrict the resident 
yellow perch population to the Saint John River below Fort Kent. 
Other fish species such as rainbow smelt, lake trout, 
and lake whitefish could be introduced into the Downstream Area 
from Dickey Lake, the Allagash River, the St. Francis River 
(Glazier Lake), or the Fish River lakes. However, the lentic 
requirements of these species' life cycles should preclude the 
establishment of reproducing populations in the Saint John River 
Downstream Area. 
5) Downstream Summary 
The cold, variable-discharge habitat of the Downstream 
Area would be populated primarily by brook trout, blacknose dace, 
creek chubs, common shiners, longnose suckers, slimy sculpins, and 
burbot. Landlocked Atlantic salmon, lake chubs, and fallfish 
could also become established in the upper portions of the reach. 
In addition to these species, white suckers, brown bullheads, and 
yellow perch would likely remain in the Saint John River below 
Fort Kent. 
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D. MITIGATION OF ADVERSE ENVIRONMENTAL IMPACTS 
ON THE AQUATIC ECOSYSTEM 
The major adverse environmental impact on the Upper 
Saint John River aquatic ecosystem, should the Dickey-Lincoln 
School Lakes Project be implemented, would be the inundation of 
some 287 miles (462 km) of warm and cold water streams, with the 
concomittant loss of brook trout habitat. Potential mitigation of 
this impact is limited to either {1) the purchase, protection and 
management of stream habitat in Northern Maine, or (2) management 
of the remaining Project Area streams for increased sport fishing 
yield through habitat alteration (i.e. White and Brynildson, 1967 
and water level maintenance. In either case, streams would have 
to be managed to such an extent that production was increased. 
An additional minor adverse environmental impact would 
be the lowering of Saint John River productivity in the immediate 
vicinity of Lincoln School Dam as a result of cold water releases. 
Mitigation of this impact would involve drawing discharge water 
from shallower strata of the proposed Dickey Lake. While this 
would raise the temperature and the productivity of the Saint John 
for a short distance downstream of Dickey, it would adversely 
affect the potential productivity of Dickey Lake by increasing the 
probability of phytoplankton and zooplankton losses from the most 
productive water layers. 
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E. ADDITIONAL CONSIDERATIONS 
The most serious effect of Dickey-Lincoln School Lakes 
Project implementation on the aquatic ecosystem would be that some 
242 miles (389 km) of stream (within the United States alone), 
including substantial portions of the Saint John and Big and 
Little Black Rivers, would be changed from flowing water to standing 
water habitat. This change would involve a shift in the makeup of 
the entire ecosystem. 
The present environment is a function of meteorological 
and climatological conditions, the area's geology, man's activities 
in the watershed, and successional biological activity which in 
turn determine stream water quality and physical attributes of the 
area. The physical and chemical factors act in concert with 
additional limited influences from such management efforts as 
hunting and fishing regulation to control the present biota. The 
physical, chemical, and biological attributes of the reservoir 
ecosystems and the downstream reaches of the Saint John would be 
directly influenced by similar natural features, including reservoir 
morphometry, as well as by engineeing and other man-induced consider-
ations. TheSe would also include the efforts of all who would 
attempt to manage the newly created ecosystems; the physical-
chemical vectors which, to a large degree, control biological 
activity would be amenable to modifications along with new biological 
inputs. Inpact analysis and reservoir management, although they 
have progressed considerably, are far from exact sciences capable 
of precise, accurate, a priori ecological determinations. For 
this reason, a very real aspect of changing existing Saint John 
drainage flowing-water ecosystems to the standing water of the 
proposed reservoirs is the greater degree of "ecological uncertainty" 
which would accompany the shift. 
The nature of the existing stream ecosystems through the 
near future is relatively simple to project and has been attempted 
in this report; basically, the present system is an efficient one 
which is in a state of dynamic equilibrium. Its fish community is 
relatively simple. The system would probably remain in its present 
state barring extensive geological or socio-economic changes. The 
ecological future of the proposed impoundment would be far less 
certain; the fish communities would be more complex and the 
physical conditions subject to engineering as well as natural 
factors. Normally, community complexity (as reflected in diversity) 
is equated with stability (i.e. Sanders, 1968). In a situation 
where the complex community exists in a relatively stable environment 
and has reached a steady-state condition, this is true. However, 
when comparing a complex community which may contain introduced 
species in a newly created, unstable environment, to a simpler one 
which has reached equilibrium within the constraints of its 
environment over recent geologic history, the latter is certain to 
be the more predictable. Finally, the field of ecological manipulation 
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(i.e. fisheries management) is far from 100% accurate. Even in 
natural lakes without such engineering considerations as power 
drawdowns and daily reverse pumping, the end results of management 
affects are far from certain at the time of their implementation. 
Project implementation, therefore, would involve considerably more 
ecological uncertainty than is provided by the existing ecosystem 
in terms of future fisheries resources, a factor which should be 
weighed along with the predicted physical changes and ecological 
responses when considering environmental effects. 
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I. INTRODUCTION 
During August and September 1975 and July 1976 a series 
of field investigations was completed in the portion of the upper 
Saint John River watershed, Maine (Figure 1) to be affected by the 
proposed Dickey-Lincoln School Lakes Project. The study was pri-
marily designed to survey brook trout populations and habitat 
availability in smaller tributaries during the critical low-water 
period of August-September. This season was selected because the 
brook trout are concentrated in cool tributaries and spring-fed 
stream areas as a response to excessive warming of the larger 
shallow rivers and streams such as the Big Black, Little Black and 
Saint John (Warner, 1957). This concentration of trout within 
the tributaries allows more thorough sampling of populations than 
would be possible when they are distributed throughout the water-
shed. Additionally, maximum summer temperature is an important 
criterion in brook trout habitat assessment; therefore, high temp-
erature-low water level sampling effort was necessary. Besides 
streams, numerous lakes and ponds within the study area were also 
surveyed for fish species composition and, in particular, brook 
trout presence or absence. Data from previous and ongoing lake 
surveys by the Maine Division of Inland Fisheries and Wildlife 
were incorporated in this phase of the program. Finally, a series 
of water quality and primary productivity studies was combined 
with a fisheries work in order to provide initial assessments of 
stream community dynamics. 
A. LITERATURE REVIEW 
1. Previous Upper Saint John Investigations 
The only investigation involving stream field work pre-
viously undertaken in the upper Saint John drainage above the St. 
Francis River was that of Warner (1957). This study, performed 
to assess the effects of the proposed Rankin Rapids hydroelectric 
project on existing fisheries, summarized to a limited degree 
2 
the nature and extent of the brook trout fisheries and habitat 
availability in the upper Saint John and Allagash River systems. 
The general conclusions of this study in regard to the fisheries 
were than the Saint John and its major tributaries were only sea-
sonally acceptable as brook trout habitat because of their shallow-
ness and high summer water temperatures. In this river system 
brook trout are forced to leave the larger streams and seek the 
cooler waters of tributary streams and springs during high temper-
ature-low water periods. In contrast, the Allagash, though it also 
provides only seasonal habitat in some areas, is generally much 
deeper and has a more reliable source of cooler summer water in the 
form of an extensive network of deep, cold headwater lakes. The 
brook trout fishery in the Allagash system was therefore determined 
to be exceptional. 
Two other reports have been generated concerning the fish-
eries resources of the upper Saint John river system, but neither 
was based on any new field data acquisition. These include a pub-
lication by the U.S. Fish and Wildlife Service (Anonymous, 1954) 
which identifies the area's fish and wildlife resources, and a 
report by the U.S. Army Corps of Engineers (Anonymous, 1968b) 
concerning fishery problems associated with the proposed Dickey-
Lincoln School Lakes hydroelectric project. In addition, the 
lakes of this region have been the subjects of ongoing field 
study by the Maine Division of Inland Fisheries and Wildlife. 
2. Stream Ecology, General Review 
Generally, streams are heterotrophic systems in that 
they consume more energy (carbon) than they produce through photo-
synthesis (Minshall, 1967; Fisher and Likens, 1972, 1973; Coffman 
et al., 1971; Cummins et al., 1972). The net difference between 
production and consumption is made up through the input of mater-
ials from the surrounding terrestrial ecosystem. This material 
is input in the form of dissolved, fine particulate, and large 
particulate organic matter that is consumed by heterotrophic auf-
wuchs (bacteria and fungi) and suspended bacteria, fine particle 
detrivores (such as chironomids, black fly larvae and certain may-
flies and amphipods), and large particle detrivores (such as cer-
tain caddisflies and stoneflies), respectively. The heterotrophic 
aufwuchs also colonize the coarse and fine particulate material 
and are consumed along with their substrate by the detrivores as 
are the aufwuchs which colonize other substrate materials. The 
detrivores are in turn preyed upon by carnivorous invertebrates 
and fishes, thus completing the stream's trophic structure. 
An estimate of the terrestrial (allochthonous) contribu-
tion to the energy budget of woodland streams of 99+% has been 
offered (Fisher and Likens, 1973) with the balance being made up 
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of autochthonous primary productivity by attached aquatic mosses. 
In shallow, exposed riffle areas, attached diatoms and other auto-
trophic aufwuchs also contribute to the energy budget (Coffman et 
al_. , 1971) . The contribution of these autotrophs and of rooted 
aquatic vegetation generally increases progressively downstream 
due to higher water temperatures and increased light availability 
(Cummins, 1971). This downstream community change, or longitudinal 
succession, is also reflected in the fish species present (Sheldon, 
1969; Whiteside and McNatt, 1972). Generally, the number of spe-
cies and the computed species diversity increase downstream as the 
number of habitats available for species to inhabit increases 
(Cole, 1973; Whiteside and McNatt, 1972). The result is that cold 
headwater streams usually are inhabited by less diverse fish com-
munities than warmer areas farther downstream. Far downstream 
riverine sections and impoundments typified by nearly uniform cross-
sections, however, tend to contain fewer species than middle sec-
tions due to the relative homogeneity of the available habitat 
(Sheldon, 1968). 
3. Brook Trout 
Due to the popularity of the Eastern brook trout as a 
sport fish considerable effort has been expended in elucidating 
many aspects of its life history on a quantitative basis. A sum-
mary of the brook trout's life history and management is presented 
in the following paragraphs with particular reference to New 
England streams. In no way is this to be construed as a complete 
literature review; rather, it is a summary of pertinent facts 
(see also page 17) . 
a. General Life History 
Brook trout typically inhabit cold-water lakes and streams 
where summer water temperatures do not exceed 20°C (68°F) (McAffee, 
1966) and where dissolved oxygen levels equal or approach satura-
tion year-round. Brook trout generally prefer the pool areas of 
streams rather than the faster-moving waters and prefer to avoid 
direct light by remaining concealed by overhanging branches, logs, 
and rocks except during early morning and evening feeding periods 
(Gibson, 1966; Gibson and Keenleyside, 1966). Stream trout feed 
largely on aquatic and terrestrial insects (Carlander, 1969). 
Brook trout in lakes are usually associated with the shallower, 
inshore regions (Lackey, 1970). They may feed on invertebrates 
such as isopods and insect larvae or on small fishes (Lackey, 
1969). 
Maine brook trout spawn in the fall from September to 
December. Stream-dwelling fish may either move short distances 
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upstream to spawn or spawn in their usual area of residence. Lake 
populations either seek out inlets or outlets or spawn in shore 
areas of spring seepage (Havey, 1966). During spawning, the female 
digs a redd (egg pit) in an area where the substrate may be composed 
of material ranging from rubble to sand. Mud and silt-bottomed 
areas are avoided. Locations with good intra-gravel flow, such as 
spring seepages and the heads of riffles, and sought out. After 
spawning in the redd the eggs are covered over with bottom material 
by the female. Eggs overwinter in the substrate, hatching in the 
early spring. Newly hatched fry remain in the gravel until the 
yolk sac is absorbed, usually 23-35 days (Carlander, 1969). They 
then begin to feed on Entomastraca (small crustaceans). Young 
brook trout in lakes also feed heavily on zooplankton. 
b. Age and Growth 
Brook trout age and growth has been widely studied in 
the United States and Canada. Most of this work is adequately 
summarized by Carlander (1969) and McAffee (1966). Studies of 
particular relevance to this project include several pertaining 
to northern New England. Warner (1970) studied brook trout in 38 
northern Maine streams. July length-at-capture (mm) means were 
as follows: Age I, 116.6; Age II, 154.9; Age III, 198.1; Age IV, 
315.0. Rupp (1955) studied brook trout growth in a heavily fished 
Maine lowland stream and found these fish to be considerably 
larger at age than those reported by Warner. Trout in small north-
ern New Hampshire streams (Seamans and Nowell, 1962) displayed con-
siderably slower growth than Maine fish in either Warner's or 
Rupp's study, however, indicating that northern Aroostook County 
stream brook trout growth is "average" when compared to other 
northern New England locations. The growth of lake-dwelling brook 
trout has also been studied extensively in northern New England. 
Havey (1966) lists the following as typical lengths at age (mm) 
for brook trout in Maine lakes: Age II, 259; Age III, 333; Age 
IV, 404; Age V, 475; Age VI, 518. 
Condition factors for native trout range from less than 
0.75 in slow-growing stream fish to greater than 1.2 in faster 
growing populations. Spawned-out fish may have condition factors 
of less than 0.5 (Carlander, 1969). 
c. Abundance and Productivity 
Brook trout is one of the few freshwater species for 
which productivity and abundance have been investigated in detail. 
McFadden (1961) studied the brook trout of Lawrence Creek, Wiscon-
sin and found September populations of from 374 to 718 fish/ha 
(936 to 1796 fish/acre) representing from 54.9 to 111.0 kg/ha (49 
5 
to 99 lbs/acre) in standing crop. In a study of brook trout pro-
duction as a function of habitat alteration, Hunt (1969) found that 
annual production increased from 82.8 kg/ha/yr (68.5 lbs/acre/yr) to 
184.4 kg/ha/yr (164.5 lbs/acre/yr). This represented an average 
17% increase in total production on a section by section basis 
(rather than a unit area basis). Increased annual production was 
attributed to an increase in overwinter survival rates rather than 
greater recruitment of young trout or increased growth rate. 
d. Age and Sex Structure 
The age and sex structure of stream brook trout popula-
tions has been studied by many authors. The most pertinent of 
these are the works of McFadden ( 1 9 6 1 ) , McFadden et al. ( 1 9 6 7 ) , 
and Warner ( 1 9 7 0 ) . McFadden ( 1 9 6 1 ) found Wisconsin brook trout 
populations to be early-maturing and short-lived, with males some-
times maturing as early as their first autumn, females by their 
second, and few fish reaching 4 years of age or more. Similarly, 
of the 1049 Age I and older Maine fish examined by Warner, 728 
were Age I, 269 were Age II, 24 were Age III, and only 1 specimen 
was found to Age IV. In general, males mature earlier, grow faster, 
and are shorter-lived than females (McFadden, 1 9 6 1 ) . For this 
reason, sex-ratios, which begin at 1:1 in the early phases of a 
year-class, may be biased toward females in later stages (McFadden, 
1961) although this is not always the case (McFadden et 6lL., 1967; 
Carlander, 1 9 6 9 ) . 
e. Limiting Factors 
The results of many successful stream habitat improvement 
programs in increasing standing crop and production have demon-
strated the importance of suitable habitat as a limiting factor in 
brook trout populations (Hunt, 1969; 1971). The success of these 
programs has been achieved through an increase in the adult over-
wintering survival rate rather than through any increase in recruit-
ment or growth rate. Survival to the adult stage is density depen-
dent and indirectly controlled by the habitat (McFadden, 1969). 
Competition by adults for limited spawning areas may result in fry 
survival rates which vary inversely with spawning population den-
sity; fry survival is lower in marginal spawning areas utilized 
in high-density periods than in more suitable areas utilized 
during both low and high density periods. In other instances it has 
been shown that recruitment is relatively independent of parental 
stock density (McFadden, 1969). Regulation is achieved through 
enforced emigration because the trout are territorial; the size 
of the territory varies in direct proportion to the available 
food supply (primarily invertebrate drift) and the amount of 
visual isolation provided by the habitat's heterogeneity (Chapman, 
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1966). An important concept, however,- is that these factors operate 
simultaneously, and that the primary density regulator may change 
seasonally. Food may be limiting through its effect on territory 
size during spring, summer and early fall, whereas habitat suit-
ability in terms of protection from predation, displacement and 
physical damage may be limiting in winter (Chapman, 1966). In 
streams subject to excessively high summer water temperatures and/ 
or low water levels, the quantity of suitable summer habitat in 
the form of shaded spring seepages obviously may be limiting. 
V 
A7 
II. METHODS OF STUDY 
A. PRIMARY PRODUCTIVITY 
The metabolism of aquatic organisms often causes changes 
in the concentrations of dissolved substances in the environment. 
For example, animal respiration removes dissolved oxygen from the 
water and inputs CO2? plant respiration, which causes the same 
changes, is offset by photosynthesis which removes dissolved CO2 
and produces oxygen as a by-product. Thus, the balance between 
respiration and photosynthesis is reflected in the levels of dis-
solved oxygen and CC>2/ assuming that all other factors remain the 
same. Dissolved oxygen concentrations tend to increase during the 
day because of photosynthetic activity, but decrease during the 
night in response to respiration of the aquatic flora and fauna. 
Carbon dioxide concentration varies inversely with dissolved oxygen. 
This has been quantified by Odum (1956) as: 
Q = P - R ± D + A 
where: Q is the rate of change of dissolved oxygen 
per unit area 
P is the rate of gross primary productivity 
per unit area 
R is the respiration per unit area 
D is the rate of oxygen diffusion across the 
air/water interface 
A is the rate of oxygen supply from drainage 
accrual 
Edwards and Owens (1960) and Odum (1956) have utilized diel changes 
in dissolved oxygen to determine the productivity of stream communi-
ties. This method for primary productivity estimation has several 
advantages: 1) ease of measurement; 2) metabolism of both phyto-
plankton and benthic autotrophs are measured; 3) there are no arti-
ficial structures or enclosures to alter natural processes; and 4) 
observations can be of infinite duration or adapted for continuous 
monitoring. There are also distinct disadvantages: 1) limited 
sensitivity; 2) unknown conditions between sampling intervals; and 
3) errors due to unmeasured parameters such as horizontal exchange 
and reaeration rates (Slack et al., 1973). This technique has two 
variations, the single and double curve methods. 
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1. Double Curve Method 
This technique involves diel dissolved oxygen measurements 
at two stations. Using flow rate, lapse time between stations is 
calculated and the change in dissolved oxyben from the upstream to 
the downstream station is taken to be the net sum of photosynthesis 
and respiration of the aquatic community between stations. Respir-
ation rate is assumed to be constant during the night and day. 
Owens and Maris (1964) have demonstrated that this condition is not 
always satisfied; oxygen consumption may be influenced by dissolved 
oxygen concentrations and water temperatures. Accrual, or the input 
of waters of differing chemical or biological history must be negli-
gible, or the downstream oxygen levels may be altered. If it is 
not negligible, accrual must be measured and supplied in Odum's 
Equation. It is further assumed that reaeration, the exchange of 
oxygen across the air/water interface can be reasonably calculated 
or estimated. 
Methods of estimating reaeration (k2) include: 
(Churchill et al. (1962) 
Owens et al. (1964) 
O'Connor and Dobbins (1956) 
where: VEL = water velocity (ft/sec) 
Z = mean depth (ft) 
One problem with estimating reaeration coefficients using 
the above equations is that unmeasured variables such as wind, tur-
bulence, sewage, and surfactants can alter the true reaeration rate 
(Slack et al., 1973). 
(a) k = 
(b) k = 0.94 ( VEL 
0.67 
1.85 
(c) k = 
0.5 
0.54 
2. Single Curve Method 
This is a variation of the double-curve method proposed 
by Odum (1956). In this technique diel dissolved oxygen is meas-
ured at only a single station. This is valid only if the entire 
stream region under consideration experiences simultaneous changes 
in dissolved oxygen, in which case both curves in the double curve 
method would be identical. The assumptions utilized in the double-
curve method also apply here. In addition to the three ways of cal-
9 
culating reaeration coefficients given above, there is also the 
method proposed by Odum (1956): 
= ( 2 5 - S m < 
where: Z = mean depth 
q = rate of oxygen change just after sunset 
(e) and just before sunrise (m) 
S = oxygen saturation deficit in the evening 
and morning 
In shallow, turbulent streams, the equilibriation of oxygen at the 
air/water interface is too rapid for this method to be accurately 
utilized. 
In the single and double curve techniques, dissolved oxy-
gen and water temperature are measured at intervals of 1 to 3 hours 
for at least 24 hours. Gross primary production and community 
respiration are calculated or estimated graphically. This method 
is valid in bays, estuaries, lakes and streams where biological 
productivity is relatively high? the limited sensitivity of the 
technique precludes its use in unproductive waters. 
3. Sampling Locations 
There were four sampling locations in the upper Saint 
John River drainage. Houlton Brook below Sixmile Landing Road 
(Figure 1) was chosen as a typical slow-water tributary at the 
outfall of a cedar bog. In contrast with this, Johnson Brook at 
the Little Black River represented a typical high-velocity, turbu-
lent stream. There were also two stations on the Saint John River, 
at Priestly Bridge and at the proposed Dickey Dam site. This was 
designed to give an indication of the productivity changes that 
presently occur within the proposed reservoir area. 
4. Sampling Methods 
Each of the four sampling locations had an upstream and 
a downstream station located 0.25 to 0.5 mi (0.4-0.8 km) apart. 
Duplicate dissolved oxygen samples were taken and water temperature 
was recorded at each station every two hours during a 24-hour period. 
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Dissolved oxygen was measured using the azide modification 
of the Winkler Method (APHA, 1971); all samples were titrated within 
six hours of sampling. Water temperature was recorded to ±0.1°C 
using a calibrated mercury thermometer. Water velocity was obtained 
by observing float-time between two locations on the tributary 
streams, and from the U.S. Geological Survey for the Saint John 
River. 
The high dissolved oxygen replicates per station were not 
averaged, but maintained as "high" and "low" replicates. For double-
curve analysis three sets were utilized: high replicates, low 
replicates, and upstream station high replicates vs. downstream 
station low replicates. A FORTRAN program which utilizes the 
reaeration coefficient equations of Churchill et: al. (1962) , Owens 
et al. (1964), and O'Connor and Dobbins (1956) was used to obtain 
daily values for primary productivity, respiration and P:R ratio. 
To compare the results of the two techniques, single-curve analysis 
was used on each of the data sets used in the double-curve method. 
In addition to the above methods for calculating reaeration coef-
ficients, the equation of Odum (1956) was also used. Thus, within 
each sampling location there were nine estimates of daily produc-
tivity and respiration using the double-curve method and 16 esti-
mates using the single-curve method. 
B. FISHERIES SURVEY 
1. Habitat Evaluation 
a. Advance Work 
The aquatic habitat of each stream was evaluated by an 
advance team consisting of one fisheries biologist and one field 
technician. This crew walked in or along the stream noting stream 
width, depth, substrate, gradient, current, stream cover, fish 
cover, aquatic plants, fish and any other important stream features. 
All facts were recorded on tape cassettes. To assess these fea-
tures, the following conventions and procedures were employed: 
stream width and depth were estimated with the aid of a 5-meter 
stick. Substrate was classified as boulders (> 10 cm), cobbles 
(1-10 cm), gravel (0.1-1 cm), sand and silt (< 1 mm). Gradient 
was measured by sighting a straight-edge downstream at an object at 
eye level and reading the declination from horizontal in degrees on 
a protractor. Current was determined by observing the time required 
for a float to move 5 meters; at least three replicates were per-
formed at each location. Stream cover was defined to be the amount 
of stream covered and shaded by overhanging vegetation, and was 
estimated to the nearest 10%. Fish cover was designated as absent, 
present, or abundant depending on the amount of hiding places such 
as rocks, windfalls, undercut banks, low bank vegetation, aquatic 
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plants and deep pools. In stream characterization sheets (Exhibit 
D) fish cover is coded as 1 (absent), 2 (present) or 3 (abundant). 
Each stream was divided into reference areas based on 
geographic divisions and stream homogeneity. Reference areas 
always started at a physical boundary such as a bridge, stream con-
fluence or boulder cascade, and continued to the next geographic 
division. As long stream conditions remained similar, boundaries 
were ignored and the entire region was grouped as a single refer-
ence area. A noticeable change initiated a new reference area at 
the nearest geographical marker. 
b. Rating System 
A combination of physical and biological characteristics 
were used to rate the surveyed streams for spawning, nursery and 
adult brook trout habitat. The streams were rated by reference 
area, each of which may have had several distinct configurations 
such as riffle and pool, beaver pond or cedar bog. Therefore the 
suitability of brook trout habitat may have varied within a ref-
erence area. The final rating attempted to even out this varia-
tion and evaluate each section as a unit. 
1) Spawning 
Spawning habitat is characterized by fine gravel beds in 
moderately flowing waters (McAfee, 1966; Scott and Crossman, 1973; 
McFadden, 1961). Since brook trout are fall spawners, the amount 
of suitable gravel inundated during the survey period was assumed 
to be the total extent of the spawning areas. The suitability of 
a stream for spawning was rated strictly on the amount of spawning 
substrate present. 
2) Nursery 
Nursery habitat ideally consists of riffle and pool areas 
with good fish cover. Riffles are utilized in a territorial manner 
by the juveniles for feeding; pools and fish cover are required for 
protection and visual isolation (Latta, 1969; Gibson, 1966; Gibson 
and Keenleyside, 1966). Each river section was rated for nursery 
suitability based on the amount of riffle and pool areas with ade-
quate cover, the number of juvenile (Age 0+) brook trout sampled 
in that section, and physical characteristics such as temperature 
and dissolved oxygen. Streams lacking good fish cover (rocks, 
windfalls, aquatic vegetation) or pools, having an excessively 
steep gradient (rocky, ledge cascades without pools), or maintain-
ing a dissolved oxygen level lower than 5.0 ppm were rated as poor 
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or fair depending on the number of juvenile trout sampled by electro-
fishing. 
3) Adult Holding 
Adult brook trout require good pools, water temperatures 
below 20°C (68°F), dissolved oxygen levels greater than 5.0 ppm, 
and good fish cover (McAfee, 1966; Scott and Crossman, 1973). 
Stream cover directly influences water temperature fluctuation by 
shading, and is also an important rating factor. Streams with 
water temperatures above 18°C (64°F) and lacking deep, cool pools 
for the adults to hold in were rated poor or fair depending on 
the number of adults electrofished in that area. Otherwise, habi-
tat suitability was based on the number of pools, amount of stream 
cover, and appropriateness of water temperature and dissolved oxy-
gen. 
4) Obstructions to Movement 
Stream mouth configurations were evaluated for passability 
at low water levels using the beaver dam, boulder cascade and gravel 
delta criteria established by Warner (1957). Obstructions near the 
stream mouths may prevent entry of river species into the tributar-
ies for spawning or for summer holding. 
5) Beaver Activity 
The extent of beaver activity on a stream was rated as 
absent, limited or extensive. The extensive category was reserved 
for reference areas containing a series of current or recent beaver 
dams such that beaver flowage became a major portion of the stream 
mileage. Limited indicated occasional beaver activity. 
2. Brook Trout Population Study 
a. Methods of Capture 
The primary sampling technique utilized in the streams 
was electrofishing utilizing 300-watt backpack generators with the 
capability of producing 110 or 220 volts, AC or DC. These units 
were most effective at 220 volts DC; the galvanotactic response of 
the shocked fish aided retrieval from brush and windfalls. Most 
streams were small enough that the added range of alternating cur-
rent was not needed. In some of the larger streams a boat-mounted 
generator (1500 watt) with 110 and 220 volt AC/DC capacity was util-
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ized. Various aspects of electrofishing have been discussed by 
Applegate (1954) and Pratt (1951). 
In the lakes two 100-ft experimental monofilament gill 
nets (45 and 90 mm bar mesh) were set for periods of two to six 
hours. Gill nets were not set at night. 
In conjunction with the gill net sampling, minnow traps 
were used to capture the smaller lake species. These were inverted-
cone traps commonly used by fishermen to capture minnows. Bread 
was used as bait; traps were set for periods of 1 to 24 hours. 
b. Field Procedures 
All fish captured were initially sorted by species and 
enumerated. Non-game species were tallied by 10 mm length-classes. 
Brook trout were sorted according to apparent age-classes by length 
frequency. Total length and weight were recorded for all trout. 
Length was measured to the nearest millimeter, and weight to the 
nearest 2 g using a dietetic spring balance. Fish that were too 
small to be weighed were assigned a weight of 1 gram. All trout 
were sexed by dissection and examination of the gonads. Specimens 
were considered to be juveniles only if they could not be readily 
identified as male or female upon gonadal examination. Spawning 
condition was not utilized in determining maturity. Scales were 
taken from the left side immediately posterior to the insertion of 
the dorsal fin and just above the lateral line. A maximum of fifty 
trout per estimated age class were used for scale samples. Scales 
were sealed in a scale envelope on which sampling station number, 
specimen number, length, weight and sex were recorded. The diges-
tive tracts of up to three trout per age class were removed and pre-
served in 10% formalin for food habits study. All fish were pre-
served in 10% formalin. 
c. Laboratory Procedures 
1) Species Verification 
All fish samples were washed and transferred to 5% buf-
fered Cph = 7.0) formalin. All specimens were re-examined in the 
laboratory to verify field identification. 
2) Scale Processing 
Scales were scraped from the scale envelopes and mounted 
between glass slides. All information on the outside of the enve-
lope was transferred to a scale coding card. Scales were projected 
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at a magnification of 92x; scale radius and annular distances were 
also recorded on the coding card. Some envelopes contained no read-
able scales as the result of regeneration. Data cards were key-
punched directly from the scale coding cards. 
3) Gut Content Analysis 
In the laboratory each alimentary tract from the pharynx 
to the pyloric sphincter was opened and the contents washed into 
5% buffered formalin. A minimum of 1/2 of the stomachs taken per 
station were analyzed. Gut contents were identified to the lowest 
possible taxon and enumerated. 
d. Computational Procedures 
1) Age and Growth 
A FORTRAN program was adapted for the IBM 360/370 to facil-
itate the age and growth calculations. This program analyzes growth 
parameters for males, females, juveniles and all fish combined. By 
rearranging the data file, the program is capable of analyzing the 
fish by any desired grouping. Thus, the data were analyzed first 
by sampling station, and then grouped to give results by stream, 
watershed, reservoir, elevation and all fish. Computational con-
ventions used were as follows: 
a) Back-Calculation 
The length of each fish at age was determined by calcula-
ting the relationship between scale radius and total length at cap-
ture using linear regression. This yielded the constants in the 
Lee equation (Lagler, 1956; Miller, 1966): 
Total Length = a -l c (Scale Radius) 
Assuming that total length at annulus formation is proportional to 
the scale radius/total length relationship, the following equation 
was used to determine back-calculated lengths at age (Tesch, 1969; 
Lagler, 1956): 
S 
L = — ( L - a) + a n S 
where: L = fish length at formation of annulus "n" n 
L = fish length at capture 
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S = radius of annulus "n" n 
S = scale radius 
a = intercept from Lee equation 
Assumptions implicit within these calculations are examined by Van 
Costen (1929) and discussed more recently by Hile (1970). This 
technique has been validated for brook trout (Alvord, 1954; Stewart, 
1959). 
Rather than deriving a single intercept or "a" value for 
all upper Saint John River brook trout and applying this to all back-
calculations, an "a" value was calculated for each sample group and 
utilized for determining length-at-age within that group. 
b) Length-Weight and Condition Factor 
The relationship between growth in length and weight was 
calculated according to the equation: 
W = cL n 
or 
log W = log c + n log L 
where: W = weight (g) 
L = total length (mm) 
c,n = constants 
The value' of n usually approximates 3.0 since the weight of an 
object ideally varies as the cube of its length when shape and 
specific gravity remain constant (Carlander, 1969; Lagler, 1956). 
A value for n greater than 3.0 implies that a fish becomes more 
robust as it grows. The importance of the length-weight relation-
ship lies in the ability to predict with reasonable accuracy weights 
from fish of known length. The condition factor, sometimes called 
the ponderal index, also expresses the relationship between length 
and weight: 
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where: K = condition factor 
W = weight (g) 
L = total length (mm) 
This is an index quantifying the well-being or relative robustness 
of the fish population; condition factors may vary with sex, season, 
or age (Carlander, 1969; Lagler, 1956). The equation given above 
was used to compute condition factors for upper Saint John River 
brook trout. 
2) Diversity Index 
Diversity indices measure the distribution of individuals 
within a community. The most diverse community has a number of spe-
cies all containing equal numbers of individuals. Conversely, the 
least diverse community has only one species which contains all indi-
viduals. The redundancy index is a measure of preponderance of indi-
viduals in a few species. Thus, redundancy is inversely related to 
diversity (Garton and Harkins, 1970). 
Diversity (H) and redundancy (R) were computed according 
to the methods of Garton and Harkins (1970), derived from Wilhm 
(1967): 
1 S H = - — (log N! - E log. n.l) N 2 . _ 2 l 
1 = 1 
S 
E log n.! - S log (N/S)! 
i=l 1 
log2 (N-S + 1)! - S log2 (N/S)! 
n. = number of organisms in the ith species 
N = total number of organisms 
and 
R = 
where: 
S = total number of species 
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The program used employs Stirling's approximation of factorials 
(Pielou, 1969). These indices were calculated for all stream and 
lake samples. 
C. WATER QUALITY 
1. Water- Quality Concurrent with Other Activities 
Water temperature was measured whenever possible during 
advance survey work and electrofishing. Temperatures were measured 
± 0.1°C using standard mercury thermometers. Conductivity, pH, and 
dissolved oxygen were also measured at electrofishing stations. 
Markson Model 75 pH meters were used to record in situ stream pH. 
These meters were calibrated using pH 4.0, 7.0 and 9.0 standard 
solutions each evening, and rechecked at pH 7.0 just prior to 
measuring sample pH. pH 7 buffer was chilled to ambient water 
temperature before calibration. Conductivity was measured in the 
field using either a Beckman Model RA-2A or Model MG meter. Both 
conductivity meters were calibrated using analytical grade standard 
KCl solutions at 20°C periodically throughout the survey period 
(APHA, 1971). The azide modification of the Winkler Method was 
used to obtain dissolved oxygen levels (APHA, 1971). 
2. Water Quality at Designated Stations 
a. Station Locations 
Water quality samples were taken on 23 of the surveyed 
streams and at the confluences of the Big Black and the Saint John 
River (Figure 1). In all cases the samples were taken either as 
close to the stream mouth as practicable to insure samples repre-
sentative of the entire stream drainage, or at locations specified 
by the USACE. 
b. Parameters and Methods 
Samples were taken in 2 1 Nalgene bottles, preserved with 
1 ml HgCl2/ iced for transportation and analyzed within 24 hours. 
The following parameters were measured according to standard 
methods (APHA, 1971; USEPA, 1974): 
PARAMETER METHOD 
Turbidity 
Color 
Conductivity 
Hach Turbidimeter (USEPA, 1974) 
APHA Cobalt-Platinum standard 
YSI Model 31 Meter (USEPA, 1974) 
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PARAMETER 
Total dissolved solids 
Nitrate 
Orthophosphate 
Total unfiltered phosphate 
Total filtered phosphate 
METHOD 
(USEPA, 1974) 
Brucine 
Ascorbic acid reduction 
Persulfate digest and ascorbic 
acid reduction 
Persulfate digest and ascorbic 
acid reduction 
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III. RESULTS 
A. WATER QUALITY AND HABITAT SURVEY 
1. Streams 
The surveyed streams of the upper Saint John River are 
listed by subdrainage in Table Al. Tables A2 through A4 summarize 
by subdrainage the number of streams surveyed, total stream mileage 
(surveyed and unsurveyed streams), mileage surveyed, brook trout 
spawning, nursery, and adult holding mileage rated from poor to 
excellent, beaver activity and stream mouth passability. Water 
quality data are presented by stream in Tables A5 and A6, and are 
summarized by watershed in Tables 3 and 4. Figure 1 illustrates 
the locations of all streams and water quality stations. Detailed 
water quality and habitat characterization data for the streams are 
presented in Exhibit D. 
2. Lakes 
The physical and biological characteristics of the 18 
surveyed lakes and ponds of the upper Saint John River are summarized 
in Table A7. Data from the present survey and previous surveys by 
the Maine Division of Inland Fish and Wildlife are included. 
Detailed water quality and habitat characterization data for lakes 
and ponds appear in Exhibit D. 
B. PRIMARY PRODUCTIVITY 
1. Results 
Figures Al and A2 illustrate diel changes in dissolved 
oxygen and percent saturation at four locations in the upper Saint 
John watershed. These graphs were constructed using only the higher 
of the two dissolved oxygen replicates? the downstream curves have 
not been lagged against the upstream curves. Tables A8 and A9 list 
the results of single and double curve primary productivie analysis. 
2. Discussion 
Of the four locations sampled, only the Saint John River 
at the Dickey Dam site exhibits a typical diurnal oxygen curve in 
which oxygen levels rise during the day as a result of photosynthesis, 
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TABLE Al. SURVEYED STREAMS, LAKES AND PONDS OF THE UPPER 
SAINT JOHN RIVER. 
SUBDRAINAGE STREAMS LAKES AND PONDS 
Saint John from Nine-
mile Bridge to Big 
Black 
Conners Brook 
Ninemile Brook 
Houlton Brook 
Priestly Brook 
Blue Brook 
Conners Pond 
Ed Jones Pond 
Blue Pond 
Big Black River Fivemile Brook 
Twomile Brook 
Charles Brook 
Depot Stream 
Charles Pond 
Blood Lake 
Pocwock and Chimen-
ticook 
East Branch of 
Pocwock 
West Branch of 
Pocwock 
Pocwock Stream 
Chimenticook Stream 
None 
Saint John from 
Pocwock to Little 
Black 
Brown Brook 
Ouellette Brook 
Fox Brook 
None 
Little Black 
Dickey Dam Site to 
Lincoln School 
Johnson Brook 
Whitney Brook 
Little Hafey Brook 
Hafey Brook 
Rocky Brook 
Campbell Branch 
Little Black Dead-
water 
Negro Brook 
Gardner Brook 
Lewis Brook 
Third Lake Brook 
Wiggins Brook 
Aegean Brook 
Saint John River 
at Dickey 
Falls Pond* 
Little Falls Pond* 
First Negro Lake 
Third Negro Lake 
Fourth Negro Lake 
(Continued) 
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TABLE Al. (Continued) 
SUBDRAINAGE STREAMS LAKES AND PONDS 
Saint John below Lin- Saint John River at 
coin School St. Francis 
Saint John River at 
Fort Kent 
* Falls and Little Falls ponds actually flow into the St. Francis 
River which joins the Saint John downstream of the Lincoln 
School Dam site; they are included in the Little Black because 
of their proximity to this drainage. 
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TABLE A2. TRIBUTARY STREAM MILEAGE BELOW MAXIMUM POOL HEIGHT-* 
SUBDRAINAGE 
TOTAL** 
MILEAGE 
# STREAMS 
SURVEYED 
MILEAGE + 
SURVEYED 
SPAWNING MILEAGE 
SURVEYED 
EXC. GOOD FAIR POOR EXC 
NURSERY MILEAGE 
SURVEYED 
. GOOD FAIR POOR 
Ninemile Bridge 
to Big Black 
»(miles) % 22.9 5 3.8 16.6 
0 
0 
3.0 
79.0 
0.8 
21.0 
0 
0 
0 
0 
1.5 
39.5 
2.3 
60.5 
0 
0 
Big Black #(miles) % 36.2 3 6.2 17.2 
0 
0 
0 
0 
4.5 
72.6 
1.7 
27.4 
0 
0 
0 
0 
6.2 
100.0 
0 
0 
Big Black to 
Chimenticook 
•(miles) 6.4 0 NO STREAMS SURVEYED 
Chimenticook & 
Pocwock 
,# (miles) % 14.8 2 10.1 68.2 
0 
0 
3.0 
29.7 
1.0 
9.9 
6.1 
60.4 
0 
0 
5.5 
54.5 
1.6 
15.8 
3.0 
29.7 
Pocwock to 
Little Black 
• (miles) % 23.4 3 10.9 46.6 
0.6 1.0 
5.5 9.2 
9.3 
85.3 
0 
0 
0. 
5. 
6 
5 
10.0 
92.2 
0.3 
2.3 
0 
0 
Little Black •(miles) % 49.4 7 15.6 6.0 
0 
0 
4.9 
31.3 
6.5 
41.6 
4.2 
27.1 
0 
0 
11.6 
74.4 
4.0 
25.6 
0 
0 
Little Black to 
Dickey Dam Site 
•(miles) « 0 0 t IO STREAMS THIS SECT ION 
Dickey Dam Site to 
Lincoln School 
•(miles) 
t 
2.2 3 0.6 
27.3 
0 
0 
0 
0 
0.6 
100.0 
0 
0 
0 
0 
6.3 
42.0 
0.3 
58.0 
0 
0 
TOTAL ABOVE 
DICKEY DAM 
•(miles) % 153.1 20 46.6 30.4 
0.6 11.9 
1.3 25.2 
22.1 
47.3 
12.03 
25.5 
0 
1 
6 
3 
28.6 
61.5 
14.4 
30.8 
3.0 
6.5 
TOTAL BELOW 
DICKEY DAM 
•(miles) % 2.2 6 0.6 27.3 
0 
0 
0 
0 
0.6 
100.0 
0 
0 
0 
0 
0 
42.0 
0.3 
58.0 
0 
0 
NO. OF STREAMS WITH OBSTRUCTIONS 
ADULT TO TROUT PASSAGE AT LOW WATER 
SUBDRAINAGE 
HOLDING MILEAGE BEAVER ACTIVITY BEAVER BOULDER GRAVEL 
EXC. GOOD FAIR POOR EXT. LIM. ABS. UNOBST. DAM CASCADE DELTA UNKNOWN 
Ninemile Bridge to •(miles) 0 1.5 2.3 0 1.5 0. 8 1.5 4 1 
Big Black % 0 39.5 60.5 0 39.5 21. 0 29.5 
Big Black •(miles) 0 3.0 3.2 0 0 1 5 4.7 2 2 
% 0 48.4 51.6 0 0 24 2 75.8 
Big Black to •(miles) — - NO STREAMS s URVEYED 
Chimenticook % 1 
Chimenticook & •(miles) 0 4.0 1.6 4 5 1.6 4 5 4.0 2 
Pocwock % 0 39.6 15.8 44 6 15.8 44 6 39.6 
Pocwock to •(miles) 6 0 4.0 0.6 0 3 5.0 5 0 0.9 2 1 
Little Black % 55. 3 36.9 - 5.5 2 3 46.1 46 1 7.8 
Little Black •(miles) 1. 0 10.3 4.3 0 0 4.5 5 9 5.2 4 2 1 
% 6. 4 65.9 27.7 34 2 28.8 37 7 33.5 
Little Black to •(miles) — _ NO STREAMS T HIS SECTION 
Dickey Dam Site 
Dickey Dam Site •(miles) 0 0 0.6 0 0 0 6 0 1 2 
to Lincoln School % 0 0 100.0 0 0 100 .0 0 
< 
TOTAL ABOVE •(miles) 7 0 22.8 12.0 4 8 12.6 17 .7 16.3 14 2 0 2 3 
DICKEY DAM % 14 9 48.3 25.8 10 1 26.7 38.0 34.5 
TOTAL BELOW #(miles) 0 0 0.6 0 0 0 6 0 1 0 0 2 0 
DICKEY DAM % 0 0 100.0 0 0 100 .0 0 
* 910 ft msl above Dickey Dam site, 612 ft msl below 
Total tributary mileage (surveyed and unsurveyed) from maximum pool height to confluence 
+Does not include mileage of Big Black, Little Black or Saint John River mainstem 
TABLE A3. TRIBUTARY STREAM MILEAGE ABOVE MAXIMUM POOL HEIGHT*. 
ADULT 
# STREAMS TOTAL** MILEAGE SPAWNING MILEAGE NURSERY MILEAGE HOLDING MILEAGE BEAVER ACTIVITY 
SUBDRAINAGE SURVEYED MILEAGE SURVEYED EXC. GOOD FAIR POOR EXC. GOOD FAIR POOR EXC. GOOD FAIR POOR EXT. LIMT. ABS. 
Ninemile Bridge #(miles) 5 72.7 10.7 0 0 3.2 7 5 0 7.2 2.0 1.5 0 6.5 2.7 1.5 4.0 6.7 0 to Big Black % 
I 
14.7 0 0 29.9 70 .1 0 67.3 18.7 14.0 0 60.8 25.2 14.0 37.4 62.6 0 
Big Black #(miles) 4 372.4 8.3 0 0 2.0 6 3 0 8.3 0 0 0 8.3 0 0 5.0 3.3 
% 2.2 0 0 24.1 75 9 0 0 100.0 0 . 0 0 100.0 0 0 60.2 39.8 
Big Black to #(miles) 0 8.0 0 NO STREAMS SURVEYEE THIS SECTION 
Chimenticook % 0 
Chimenticook & #(miles) 2 86.4 16.4 0 2.0 11.5 2 9 2 5 11.0 2.9 0 2.5 11.0 2.9 0 7.9 6.0 2.5 
Pocwock % 19.0 0 12.2 70.1 17 7 15 2 67.1 17.7 0 15.2 67.1 17.7 0 48.2 36.6 15.2 
Pocwock to #(miles) 3 46.4 14.7 3.9 1.0 7.8 2 0 3 9 10.5 0.3 0 4.5 60 3.9 0.3 3.5 5 6.2 
Little Black % 31.7 26.6 6.8 52.9 13 7 26 6 71.7 1.7 0 30.7 41.0 26.6 1.7 23.9 34.1 42 
Little Black #(miles) 6 109.1 18. 9 0 0.1 6.0 12 .8 0 18.9 0 0 3.0 11.2 4.7 0 2.0 9.1 7.8 
% 17.3 0 0.5 31.8 67 7 0 100 .0 0 0 15.9 59.4 24.7 0 10.6 48.2 41.2 
Little Black to #(miles) 0 0 NO STREAMS THIS SECTION 
Dickey Dam Site % 
Dickey Dam Site #(miles) 6 70.2 18.9 8.5 0.7 7.2 2 5 1 5 14.7 2.7 0 1.5 14.2 3.2 0 0 16.5 2.4 
to Lincoln School % 26.9 45.1 3.7 37.9 13 3 8 0 78.0 14.0 0 8.0 75.3 16.7 0 0 87.5 12.5 
TOTAL ABOVE DICKEY #(miles) 20 695.0 69.0 3.9 3.1 30.5 31. 5 6 4 47. 6 13. 5 1.5 10.0 34.7 22.5 1. 8 17.4 31.8 19. 8 
% 9.9 5.7 4.5 44.2 45 6 9 3 69 .0 19.5 2.2 14.5 50.4 33.6 2.5 25.3 46.1 28.6 
TOTAL BELOW DICKEY #(miles) 6 70.2 18.9 8.5 0.7 7.2 2 5 1 5 14.7 2.7 0 1.5 14.2 3.2 0 0 16.5 2. 4 
% 26.9.. 45.1 3.7 37.9 13 3 8, 0 78.0 14.0 0 8.0 75.3 16.7 0 0 87.5 12.5 
> N> UJ 
*910 ft msl above Dickey Dam Site, 610 ft msl below 
**Total Tributary Mileage (Surveyed and Unsurveyed) from headwaters to maximum pool height. 
2 4 
TABLE A4. TOTAL TRIBUTARY STREAM MILEAGE. 
SUBDRAINAGE 
TOTAL 
MILEAGE 
# STREAMS 
SURVEYED 
MILEAGE 
SURVEYED 
SPAWNING MILEAGE 
BELOW MAXIMUM POOL 
EXC. GOOD FAIR POOR 
TOTAL 
SPAWNING MILEAGE 
EXC. GOOD FAIR POOR 
Ninemile Bridge to 
Big Black 
*(miles) 
% 
83.6 5 14 
17 
5 
3 
0 
0 
3 
79 
0 
0 
0. 
21 
8 
0 
0 
0 
0 
0 
3 
20 
0 
7 
4 
27 
0 
6 
7 
51 
5 
7 
Big Black #(miles) 
% 
387.0 4 14 
3 
5 
7 
0 
0 
0 
0 
4 
72. 
5 
6 
1.7 
27.4 
0 
0 
0 
0 
6 
44 
5 
8 
8 
55 
0 
2 
Big Black to 
Chimenticook 
#(miles) 
% 
15.4 NO STREAMS SURVEYED 
Chimenticook k 
Pocwock 
#(miles) 
\ 
101.2 2 26 
26 
5 
2 
0 
0 
3 
29 
0 
7 
1 
9 
0 
9 
6 
60 
1 
4 
0 
0 
5.0 
18.8 
12 
47 
5 
2 
9 
34 
0 
0 
Pocwock to 
Little Black 
ft(miles) 
% 
76.5 3 25. 
33 
6 
5 
0. 
5. 
6 
5 
1 
9 
0 
2 
9 
85 
3 
3 
0 
0 
4 
17 
5 
5 
2 
7 
0 
9 
17 
66 
0 
7 
2 
7 
0 
9 
Little Black #(miles) 
% 
152.9 6 34 
22 
5 
6 
0 
0 
4 
31 
9 
3 
6 
41 
5 
6 
4 
27 
2 
1 
0 
0 
5 
14 
0 
5 
12.5 
36.2 
17 
49 
0 
3 
Little Black to 
Dickey Dam Site 
#(miles) 
% 
0 0 NO STREAf IS THIS SECTION 
Dickey Dam Site 
to Lincoln School 
#(miles) 
ft 
72.4 6 19 
26 
5 
9 
0 
0 
0 
0 
0 
100 
6 
0 
0 
0 
8 
43 
5 
7 
0 
3 
7 
6 
7 
39 
8 
8 
2 
12 
5 
9 
TOTAL MILEAGE #(miles) 
% 
889.0 135 
15 
1 
2 
0. 
1. 
6 
3 
11.9 
25.2 
22 
47 
7 
3 
12 
25 
0 
5 
13.0 
9.6 
15 
11 
7 
6 
60 
44 
3 
7 
46 
34 
0 
1 
SUBDRAINAGE 
TOTAL 
NURSERY MILEAGE 
EXC. GOOD FAIR POOR EXC. 
TOTAL 
ADULT MILEAGE 
GOOD FAIR POOR 
CURRENT AND/OR 
RECENT BEAVER 
ACTIVITY (MILEAGE) 
EXT. LIMIT. ABS. 
STREAM MOUTH PASSABILITY, 
AT LOW WATER LEVELS 
BEAVER BOULDER GRAVEL 
PASS. DAM CASCADE DELTA 
Ninemile Bridge to #(miles) 0 8.7 4.3 1 5 0 8 0 5 0 1.5 5.5 7.5 1 5 4 1 
Big Black 0 60.0 29.7 10. 3 0 55 2 34.5 10.3 37.9 51.7 10 4 
Big Black #(miles) 0 0 14.5 0 0 3 0 11 5 0 0 6.5 8 0 2 2 
% 0 0 100.0 0 0 20.7 79 3 0 0 44.8 55 2 
Big Black to *(miles) NO STREAMS SURVEYED Chimenticook % 
Chimenticook & #(miles) 2 5 16.5 4.5 3 0 2. 5 15 0 4 5 4.5 9.5 10.5 6 5 2 
Pocwock % 9 4 62.3 17.0 11 3 9. 4 56 6 17 0 17.0 35.9 39.6 24 5 
Pocwock to #(miles) 4 5 20.5 0.5 0 10. 5 10 0 4 5 0.5 8.5 10-0 7 0 2 1 
Little Black % 17 6 80.4 2.0 0 41 2 39 2 17.6 2.0 33.3 39.2 27 5 
Little Black #(miles) 0 30.5 4 0 4 21 5 9 0 0 6.5 15.0 13.0 3 2 1 
% 0 88.4 11. t> 0 11 6 62 3 26 1 0 18.8 43.5 37 7 
Little Black to #(miles) NO STREAMS THIS SECTION Dickey Dam Site % 
Dickey Dam Site #(miles) 1 5 15.0 3.0 0 1. 5 14 2 3 8 0 0 17.1 2 4 1 2 to Wiggins Brook 
% 7 7 76.9 15.4 0 7. 7 73 0 19 3 0 0 87.9 12 1 
TOTAL MILEAGE #(miles) 8 5 91.2 30.8 4 5 18. 5 71 7 38 3 6.5 30.0 66.6 38 4 
« 6. 3 67.6 22.8 3 3 13. 7 53 1 28.4 4.8 22.2 49.4 28 .4 
TABLE A5. WATER QUALITY DATA FROM STREAMS. AUGUST 20, 1975. 
LOCATION 
USACE 
STATION NO. 
COLOR 
PLATINUM-
APHA 
-COBALT 
TURBIDITY 
(O-IO)FTU 
CONDUCTIVITY 
ymhfos/cm 
NITRATE 
mg/1 
ORTHO-
PHOSPHATE 
yg/i 
TOTAL 
PHOSPHATE 
UNFILTERED 
ug/1 
TOTAL 
PHOSPHATE 
FILTERED 
yg/1 
TOTAL 
DISSOLVED 
SOLIDS 
mg/1 
Chimenticook 10 5 0.2 63 .049 28 65 61 81.5 
E. Branch 
Pocwock 
12 1 45 0.3 72 .059- 17 77 77 102.8 
Fox Brook 13 10 0.5 122 .035 30 68 49 
Brown Brook 14 20 1.1 70 .050 35 78 69 
Johnson Brook 15 5 0.2 128 .189 33 82 67 
Little Black 16 10 0.75 87 .038 24 75 58 101.5 
Campbell Branch 17 15 1.0 76 .061 42 57 57 
Negro Brook 18 <3 0.1 130 .170 32 60 60 98.8 
Whitney Brook 19 >20 2.0 67 .110 45 48 48 
Rocky Brook 20 15 0.5 89 .047 39 48 48 
Little Hafey 21 35 2.1 64 .039 14 81 77 
Wiggins Brook 22 >5 0.6 109 .082 30 63 63 103.8 
Ouellette Brook 27 0 0.25 144 .118 63 44 44 
> ro ui 
TABLE A6. WATER QUALITY DATA FROM STREAMS. SEPTEMBER 10, 1975. 
LOCATION 
USACE 
STATION NO. 
COLOR APHA 
PLATINUM-COBALT 
TURBIDITY 
(O-IO)FTU 
CONDUCTIVITY 
ymhos/cm 
NITRATE 
mg/1 
ORTHO-
PHOSPHATE 
ug/1 
TOTAL 
PHOSPHATE 
UNFILTERED 
ug/i 
TOTAL 
PHOSPHATE 
FILTERED 
ug/1 
TOTAL 
DISSOLVED 
SOLIDS 
mg/1 
Ninemile Brook 1 I 135 0.9 78 .197 34 87 48 136.5 
Conner's Brook 2 100 0.3 85 .180 28 107 51 91.0 
Houlton Brook 3 115 1.45 80 .175 21 96 68 143.5 
Priestly Brook 4 40 2.3 88 .060 29 97 29 84.0 
Blue Brook 5 >40 3.25 85 .093 9 80. 26 80.2 
Big Black & 
St. John 
6 <90 1.1 82 .133 4 52 20 80.0 
Depot Stream 7 110 1.2 88 .178 13 98 56 125.2 
Fivemile Brook 8 <80 0.6 72 .104 21 85 36 
Twomile Brook 9 <60 1.1 83 .066 16 71 31 
Aegan Brook 23 15 0.0 86 .140 22 38 23 101.3 
> NJ 
TABLE A7. PHYSICAL AND BIOLOGICAL CHARACTERISTICS OF 18 SURVEYED LAKES 
IN THE UPPER SAINT JOHN DRAINAGE SYSTEM. 
PHYSICAL ATTRIBUTES SPECIES PRESENT INLET(S) SUITABILITY OUTLET SUITABILITY SURVEY HISTORY 
LAKE AREA 
MAX. 
DEPTH 
ALTITUDE. 
(HISH 
BROOK 
TROUT CHUBS SUCKERS MINNOWS 
YELLOW 
PERCH SPAWNING NURSERY ADULT SPAWNING NURSERY ADULT DATA SOURCE SURVEY DATE(S) 
1st Negro 
Lake 25A 12 ft 1251 X X X N/A N/A N/A Poor Poor Poor MDIFW; NAI '54;'63;'75 
2nd Negro 
Lake 26 6 1256 X X X Poor Poor Poor Fair Fair Fair MDIFW •62;'71 
3rd Negro 
Lake 83 25 1242 X X X Fair Good Poor Fair Good Fair MDIFW? NAI •54;'63;'69;'75 
4th Negro 
Lake 46* 5 1305 i X x x Good Good Good Poor Good Good MDIFW; NAI •56;'62;'75 
5th Negro 
Lake 25* 5 
1 
1284 X x x Good Fair Good - UNKNOWN - MDIFW •62 
6th Negro 
Lake 17* 4 1255 X X X Excel. Excel. Good Fair Fair Poor MDIFW '61 
Charles Pond 50* 4 1100+ X N/A N/A N/A Good Excel. Fair MDIFW; NAI •64;'75 
Two-Mile Pond 12 6 1200+ X X N/A N/A N/A Poor Poor Poor MDIFW •64 
Little East 
Lake 189 5 1100+ X X X X X Excel. Fair Poor Excel. Excel. Excel. MDIFW '64 
Hafey Pond 23 4 1300+ X X Good Good Poor Poor Poor Poor MDIFW •60 
Big Falls 
Pond 263* 6 802 X X X Good Good Good Fair Excel. Excel. MDIFW; NAI '60;'65;'IS 
Little Falls 
Pond 70* 7 864 X Poor Poor Fair Fair Fair Fair MDIFW •66;'70;'75 
Depot Lake 883 10 1100+ X X X X Poor Poor Poor Poor Poor Poor MDIFW •64 
Rideout Pond 1.5* 68 1100+ X X X X Poor Poor Poor Poor Fair Fair MDIFW •60 
Conners Pond 43* 4 1150+ X N/A N/A N/A Poor Poor Poor NAI •75 
Ed Jones Pond 19* 3 938 X N/A N/A N/A Poor Poor Poor NAI •75 
Blood Lake 17* 3 1100+ N/A N/A N/A Poor Poor Poor NAI •75 
Blue Pond 13* 3 902 - UNKNOWN - Poor Poor Poor NAI •75 
Total Above Max. Pool 10 9 3 13 2 
Total Below Max. Pool 2 2 0 1 0 
TOTAL 12 11 3 14 2 
> M -J 
•Estimated by planimetry from topographic map 
tNearest contour line on topographic map 
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TABLE A8. PRIMARY PRODUCTIVITY 
STREAM REPLICATE 
Houlton Brook Upstream, High 
Upstream, Low 
Downstream, High 
Downstream, Low 
Johnson Brook Upstream, High 
Upstream, Low 
METHOD* 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
SINGLE-CURVE ANALYSIS. 
CALCULATED 
P t a R t b P/R K 
0 . 1 6 0 . 0 5 3 . 4 4 0 . 9 8 4 
0 . 0 4 - 0 . 0 7 0 . 5 7 1 . 4 5 6 
0 . 2 5 0 . 0 9 2 . 6 0 0 . 7 7 3 
2 0 . 1 3 - 1 2 . 1 0 1 . 6 6 4 8 . 7 9 8 
0 . 1 3 
0.00 
0 . 1 9 
1 . 0 3 
0.00 
0.00 
0.00 
0.00 
0 . 1 3 
-0.00 
0 . 1 9 
- 1 . 0 3 
0 . 9 8 4 
1 . 4 5 6 
0 . 7 7 3 
5 . 1 7 6 
- 0 . 1 0 - 0 . 4 0 
- 0 . 2 3 0 . 3 7 
- 0 . 0 4 0 . 4 1 
- 2 3 . 3 7 3 . 6 8 
0 . 2 5 0 . 9 8 4 
0 . 6 2 1 . 4 5 6 
0 . 1 0 0 . 7 7 3 
- 6 . 3 5 8 1 . 2 7 3 
- 0 . 0 8 - 0 . 3 7 
- 0 . 2 6 - 0 . 4 1 
- 0 . 0 1 - 0 . 3 6 
- 1 5 . 8 - 3 . 6 7 
0 . 2 2 0 . 9 8 4 
0 . 6 3 1 . 4 5 6 
0 . 0 3 0 . 7 7 3 
4 . 3 1 4 4 . 1 1 0 
- 0 . 3 6 - 0 . 7 2 
- 0 . 5 5 - 1 . 1 1 
- 0 . 1 2 - 0 . 2 5 
0 . 3 9 0 . 7 8 
0 . 5 0 1 . 4 7 6 
0 . 5 0 1 . 9 1 0 
0 . 5 0 0 . 9 4 7 
0 . 5 0 - 0 . 1 9 9 
- 0 . 3 1 - 0 . 5 9 
- 0 . 4 3 - 0 . 7 7 
- 0 . 1 6 - 0 . 3 8 
- 0 . 6 6 - 1 . 0 9 
0 . 5 3 1 . 4 7 6 
0 . 5 7 1 . 9 1 0 
0 . 4 3 0 . 9 4 7 
0 . 6 1 2 . 7 2 2 
Continued 
TABLE A8. (Continued) 
STREAM REPLICATE 
Downstream, High 
Downstream, Low 
Saint John River Upstream, High 
at Priestly Bridge 
Upstream, Low 
Downstream, High 
Downstream, Low 
METHOD* 
l 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
x k CALCULATED 
P + a R P/R K 2 
0 . 3 0 - 0 . 5 2 0 . 5 8 1 . 4 7 6 
0 . 4 2 - 0 . 5 3 0 . 7 8 1 . 9 1 0 
0 . 1 6 - 0 . 4 7 0 . 3 4 0 . 9 4 7 
6 . 6 0 - 2 . 1 4 3 . 0 9 - 3 8 . 0 7 8 
0 . 2 0 - 0 . 4 7 0 . 4 3 1 . 4 7 6 
0 . 1 1 - 0 . 4 3 0 . 2 6 1 . 9 1 0 
0 . 3 1 - 0 . 5 1 0 . 6 0 0 . 9 4 7 
7 . 7 9 - 3 . 8 6 2 . 0 2 - 3 5 . 8 5 5 
0 . 7 2 - 0 . 7 1 1 . 0 1 0 . 5 7 0 
0 . 7 1 - 0 . 7 1 1 . 0 0 0 . 5 8 7 
0 . 8 8 - 0 . 8 0 1 . 1 0 0 . 3 5 9 
5 . 2 6 - 3 . 2 6 1 . 6 2 - 5 . 3 0 9 
0 . 2 5 0 . 2 6 0 . 9 8 0 . 5 7 0 
0 . 2 4 0 . 2 4 1 . 0 0 0 . 5 8 7 
0 . 4 4 0 . 4 4 0 . 5 2 0 . 3 5 9 
0 . 2 6 0 . 2 8 0 . 9 6 0 . 5 5 5 
0 . 1 8 0 . 1 4 1 . 3 1 0 . 5 7 0 
0 . 1 7 0 . 1 2 1 . 3 9 0 . 5 8 7 
0 . 3 4 0 . 3 5 0 . 9 7 - 0 . 3 5 9 
0 . 8 1 - 1 . 1 8 0 . 6 9 1 . 8 6 0 
0 . 2 5 0 . 2 6 0 . 9 7 0 . 5 7 0 
0 . 2 4 0 . 2 4 0 . 9 9 0 . 5 8 7 
0 . 4 4 0 . 5 2 0 . 8 5 0 . 3 5 9 
1 . 2 2 1 . 6 0 0 . 7 6 - 0 . 5 1 9 
C o n t i n u e d 
TABLE A8. (Continued) 
STREAM REPLICATE METHOD* 
,+a ,+b P/R 
CALCULATED 
K0 
Saint John River at 
Dickey Dam 
Upstream, High 0.26 
0.12 
0.26 
1 . 4 8 
0.20 
0 . 2 9 
0.21 
1 . 2 7 
1 . 3 0 
0 . 4 1 
1 . 2 4 
1 . 1 7 
0 . 2 3 0 
0 . 3 2 9 
0 . 2 3 4 
1 . 4 2 9 
Upstream, Low 0 . 2 9 
0 . 3 7 
0 . 2 9 
2 1 . 1 7 
• 1 . 3 2 
• 1 . 2 8 
1 . 3 2 
10.61 
0.22 
0 . 2 9 
0.22 
1 . 9 9 
0 . 2 3 0 
0 . 3 2 9 
0 . 2 3 4 
2 5 . 7 1 8 
Downstream, High 0 . 5 7 
0 . 3 9 
0 . 5 6 
2.11 
0 . 1 3 
0.01 
0.12 
1.10 
4 . 4 2 
3 1 . 1 6 
4 . 5 4 
1 . 9 2 
0 . 2 3 0 
0 . 3 2 9 
0 . 2 3 4 
0 . 5 9 2 
Downstream, Low 0 . 7 3 
0 . 5 4 
0 . 7 3 
2 . 2 7 
0 . 2 9 
0.16 
0 . 2 9 
1 . 3 1 
2 . 5 1 
3 . 3 1 
2 . 5 2 
1 . 7 4 
0 . 2 3 0 
0 . 3 2 9 
0 . 2 3 4 
0 . 5 2 9 
*METHODS: Churchill 
Owens 
OfConner 
Odum 
^ ,-1 , -1 t mg02l day = production 
= respiration 
3 3 
TABLE A9. PRIMARY PRODUCTIVITY - DOUBLE-CURVE ANALYSIS. 
STREAM 
REPLICATE 
PAIR* METHOD 
t tta t+b 
P/R 
Houlton Brook UH - DH 39.44 
46.55 
36.22 
308.30 
454.74 
242.86 
0.13 
0.10 
0.15 
UL - DL 31.47 
39.09 
28.07 
302.76 
448.63 
237.58 
0.10 
0.09 
0.12 
UH - DL 47.17 
54.50 
43.90 
289.24 
435.35 
223.95 
0.16 
0.13 
0.20 
Johnson Brook UH - DH 295.68 
383.38 
188.85 
-118.51 
-156.52 
- 72.20 
50 
45 
62 
UL - DL 392.35 
508.17 
251.25 
20. 36 
29.26 
9.52 
19.27 
17. 37 
26.39 
UH - DL 384.43 
500.64 
242.86 
17.27 
26. 32 
6.24 
22.26 
19.02 
38.92 
Saint John River at 
Priestly Bridge 
UH - DH 5.03 
5.09 
4. 33 
228.47 
235.74 
138.17 
0.02 
0.02 
0.03 
UL DL 9.24 
9.28 
8.74 
233.13 
240.36 
143.40 
0.04 
0.04 
0.07 
UL - DL 5.04 
4.99 
5.66 
196.88 
204.13 
106.84 
- 0.03 
- 0 .02 
- 0.05 
Continued 
34 
TABLE A9. (Continued) 
STREAM 
REPLICATE 
PAIR* METHOD 
.tta ttb 
P/R 
Saint John River at 
Dickey Dam Site 
UH - DH 70.26 
97.49 
71.42 
32.65 
47.36 
33.28 
2.15 
2.06 
2.15 
UL DL 88.49 
121.42 
89.89 
17.76 
26.65 
18.14 
4.98 
4.56 
4.96 
UH - DL 84.46 
117.43 
85.86 
14.35 
23.27 
14.73 
5.89 
5.05 
5.83 
•Replicates 
t Methods 
: upstream station 
: downstream station 
: high replicate 
: low replicate 
Churchill 
Owens 
O'Conner 
tt 
mg 02/l/day 
= production 
= respiration 
3 5 
and decrease during the night due to respiration. The variation 
exhibited at the other three locations suggests that allochthonous 
factors such as groundwater influx influenced dissolved oxygen con-
centrations more than photosynthesis and respiration. Houlton Brook 
was the only location where the percent saturation was consistently 
below 80%. This was the result of sampling Houlton at the outfall 
of a cedar bog where biological oxygen demand was high. The diel 
oxygen curves at the upstream and downstream stations of all loca-
tions were different, indicating a heterogeneity in the water mass 
between stations. Since homegeneity of the region is a prerequisite 
for using the single-curve productivity analysis, this basic assump-
tion has not been satisfied, and the single curve technique is 
rendered invalid. 
Reaeration coefficients (k2) calculated by the methods of 
Churchill et al. (1962), Owens et al. (1964) and O'Conner and Dobbins 
(1956) were similar at all four locations (Table A8), but the coef-
ficients according to Odum (1956) were usually different. Hall 
(1972) also found that Odum's method for calculating k 2 was incon-
sistent and yielded erroneous results, primarily because evening 
respiration was greater than morning respiration; all single and 
double curve techniques assume that respiration is constant through-
out the 24 hour day. The inconsistency of calculating k 2 by the 
Odum method did not influence analysis of the upper Saint John 
primary productivity since the single curve technique was invalid. 
The double curve technique is generally more accurate than 
the single curve method; reaeration coefficients were calculated 
using the change of oxygen concentration between stations through-
out the night (Edwards and Owens, 1962). As mentioned previously, 
the rise in dissolved oxygen during hours of darkness at all loca-
tions but the Dickey Dam site indicates that exogenous sources 
influenced dissolved oxygen more than respiration. This violates 
the assumption that accrual or allochthonous factors are negligible. 
There was a typical diurnal curve at the Dickey Dam site, and during 
hours of darkness there was the expected oxygen decrease from the 
upstream to the downstream station. However, the method used to 
calculate respiration "may be used only when there is a large 
change in the saturation deficit during the hours of darkness" 
(Edwards and Owens, 1962). The greatest change in percent satur-
ation at Dickey Dam site was 17%. Szluha (1974) had a similar 
nocturnal oxygen range and thought that this fluctuation was not 
large enough for the calculation methods to be valid. In all, it 
appears that the diurnal oxygen curve technique for estimating pri-
mary productivity was not successful because 1) accrual and exogen-
ous factors such as groundwater influx influenced the dissolved oxy-
gen more than community metabolism, and 2) the diel oxygen fluctu-
ations were too small to be utilized effectively by this method 
which is optimally applied to less oligotrophic systems. 
3 6 
C. FISHERIES SURVEY 
1. Species Encountered 
Table AlO lists the fish species found in the upper Saint 
John River drainage during 1975 and 1976. The number of each spe-
cies sampled at each electrofishing station and the resulting diver-
sity and redundancy indices are listed in Table All. Fish species 
found in the lakes and ponds of the upper Saint John drainage in the 
present study and by the Maine Division of Inland Fisheries and 
Wildlife are also summarized in Table All. 
Brook trout, slimy sculpins, and blacknose dace were the 
three most abundant stream species, reflecting the cold-water nature 
of this drainage. Cold-water species occurred mainly in the head-
waters and in regions with many springs and abundant stream cover, 
while those preferring warmer water were found closer to the con-
fluences with the major tributaries and with the Saint John River. 
Diversity was greatest in the Ninemile to Big Black subdrainage. 
This was probably the result of the different habitat types (riffles 
and pools, beaver ponds, dead water, cold-water regions, and warm-
water regions) available to the watershed. The lowest diversity 
occurred in the Pocwock to Little Black watershed. This region is 
primarily composed of streams where cold-water riffles and pools 
with some beaver flowage predominate; brook trout and slimy scul-
pins were the two dominant species. Although the same number of 
individuals and species were sampled in the Pocwock to Little 
Black and Dickey Dam to Wiggins Brook watersheds, the grouping of 
the majority of individuals into only two species resulted in a 
lower diversity index in the former subdrainage than in the latter. 
The principal lake species were Northern redbelly dace, 
creek chubs and finescale dace, although abundance among lake sam-
ples varied greatly. However, since the sampling techniques 
employed were in no way quantitative, only species composition 
(nor relative abundance) was considered. 
2. Brook Trout Age and Growth 
a. Age and Sex Distribution 
The age and sex distribution for all upper Saint John 
River brook trout is summarized in Table A12? Tables A13 and A14 
contain these data compiled by stream and watershed. Male:female 
ratios and the results of x2 testing for the significance of 
observed differences from 50^ :50 also appear in Table A14. The 
results and significance of the sex and age distribution of all 
Saint John brook trout and far specific watershed populations have 
been discussed previously. 
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TABLE A10. UPPER SAINT JOHN RIVER FISH SPECIES LIST. 
Salmonidae 
A. Brook trout 
B. Round whitefish 
Cyprinidae 
C. Blacknose dace 
D. Fall fish 
E. Creek chub 
F. Pearl dace 
G. Northern redbelly dace 
H. Finescale dace 
I. Common shiner 
J. Fathead minnow 
K. Lake chub 
Catostomidae 
L. White sucker 
M. Longnose sucker 
Cottidae 
N. Slimy sculpin 
Gadidae 
O. Burbot 
Ictaluridae 
P. Brown bullhead 
Gasterosteidae 
Q. Threespine stickleback 
R. Ninespine stickleback 
Salvelinus fontinalis 
Prospium cylindraceum 
Rhinichthys atratulus 
Semotilus corporalis 
S_. atromaculatus 
margarita 
Phoxinus eos 
P. neogaeus 
Notropis cornutus 
Pimephales promelas 
Couesius plumbeus 
Catostomus commersoni 
C. catostomus 
Cottus cognatus 
Lota lota 
Ictalurus nebulosus 
Gasterosteus aculeatus 
Pungitius pungitius 
Percidae 
S. Yellow perch Perca flavescens 
TABLE All. UPPER SAINT JOHN RIVER FISH SPECIES COMPOSITION. 
SALMONIDAE CYPRINIDAE CATOSTOHIDAE OTHER* 
WATERSHED STREAM REF. # A B C D E F G H I J k L M N 0 P q R S # SPECIES TOTAL DIVERSITY REDUNDANCY 
Minemile Conners 38 57 l 57 0. 000 1. 000 
Bridge to Ninemile 58A 6 88 38 14 38 8 34 2 9 7 10 244 2. 560 0. 219 Big Black 58B 2 138 108 25 17 8 1 7 299 1. 738 0. 387 
Houlton 60A 7 3 1 2 4 13 1. 281 0. 375 
6 OB 25 6 28 1 4 60 1. 350 0. 322 
Priestly 66 1 4 9 22 11 i 6 48 1 765 0. 316 
67 4 16 2 20 0. 612 0. 399 
Blue 68 13 5 10 2 4 30 1. 516 0. 185 
All All 115 244 146 49 60 8 51 77 13 7 i 11 771 2. 715 0. 202 
Big Black Fivemile 35 2 17 1 2 10 1 6 33 1. 533 0 470 
49 1 4 2 5 0. 464 1. 000 
Twomile 51 1 5 2 3 4 11 1. 342 0. 265 
Depot 57 93 8 3 11 6 3 6 124 1. 246 0 556 
All All 4 119 1 8 4 3 11 6 13 4 10 173 1. 671 0 536 
Pocwock & E. Branch 32A 20 1 4 2 19 3 6 49 1. 685 0. 362 
Chimenticook Pocwock 32? 13 12 1 38 1 5 65 1. 417 0. 409 
Pocwock 44A 11 28 120 1 4 160 1. 012 0. 512 
44B 11 1 2 3 2 2 6 21 1 649 0. 410 
chimenticook 45A 75 1 1 1 9 5 87 0. 663 0 805 
4 5B 73 24 1 6 6 5 110 1 300 0 461 
All All 44 200 1 30 1 1 1 4 3 194 13 11 492 0. 875 0 471 
Pocwock Brown 7 106 1 50 3 157 0. 921 0 419 
to Little 7A 14 5 2 19 2 5 42 1. 617 0. 292 
Black 7B 22 13 1 4 32 1 6 73 1. 729 0. 334 
8 256 1 256 0. 000 1. 000 
Ouellette 37 50 20 2 70 0. 817 0. 157 
Fox 41 30 8 2 38 0/672 0 319 
42 39 103 2 142 0. 822 0 122 
All All 517 13 6 1 6 232 3 7 778 1 140 0 602 
Little Johnson 11 24 12 2 36 0 839 0 102 
Black Whitney 12 154 25 2 179 0 564 0 442 
Little 23A 27 3 2 30 0 400 0 683 
Hafey 23B 56 1 3 13 4 73 0 920 0 588 
Ha fey 87 53 3 1 45 4 2 6 108 1 413 0 482 
Rocky 24 64 19 2 3 85 0 858 0 478 
25A 63 15 7 116 5 5 206 1 500 0 .357 
25B 24 1 40 10 4 75 1 379 0 305 
26 9 82 4 2 2 37 6 7 142 1 619 0 .443 
Campbell 27 41 39 1 3 81 1 022 0 .357 
28 17 4 61 3 4 85 1 096 0 .476 
30 48 12 1 3 61 0 759 0 .562 
Little 99A 2 1 3 1 19 1 5 25 0 974 0 802 
Black 99B 2 1 2 27 4 3 30 13 1 1 6 18 12 108 
All All 580 1 105 4 8 19 2 10 422 28 5 2 12 1186 1 748 0 524 
Continued 
TABLE All . (CONTINUED) 
SALMONI DAE CYPRINIDAE CATOSTOMIDAE OTHER* 
WATERSHED STREAM REF. # A B C D E F G H I J K I M N 0 P q R S # SPECIES TOTAL DIVERSITY REDUNDANCY 
Dickey Dam Negro 1 20 1 2 21 0. 209 1. 000 
Site to 4 46 1 46 0 000 1. 000 
Wiggins 29 5 7 14 99 4 6 158 1 582 0. 398 
Brook Lewis 5 42 1 42 0 000 l. 000 
3rd Lake 20 70 30 2 100 0 846 0 131 
Brook 
Wiggins 16A 3 2 58 3 63 0 414 0 827 
16B 31 1 31 0 000 0 000 
18A 81 54 2 135 0 943 0 031 
18B 80 59 2 139 0 956 0 018 
Aegan 36 35 8 2 43 0 631 0 372 
All All 437 38 7 58 14 220 4 7 778 1 652 0 411 
STREAM TOTALS 1697 1 719 148 97 21 58 0 83 2 22 91 3 1158 65 7 6 2 4178 2 296 0 426 
Lakes 1st Negro 100 5 1 3 3 9 0 997 0 382 
3rd Negro 101 3 2 3 3 8 1 141 0 000 
4th Negro 102 0 0 
Conners 1031 188 55 8 3 251 0 923 0 427 
Charles 104 1 1 1 0 000 0 000 
Ed Jones 105 10 29 2 39 0 750 0 220 
106 0 0 
0 0 
Falls 108 18 4 2 22 0 583 0 440 
Little Falls 109 1 53 42 3 96 1 Oil 0 365 
LAKE TOTALS 9 0 0 1 83 6 264 55 0 8 0 0 0 0 0 0 0 0 7 426 1 558 0 461 
Saint John Ft. Kent 120 8 20 35 14 37 4 5 6 2 9 131 
River St. Francis 121 2 15 46 2 3 17 6 2 1 2 4 11 100 
Dickey 122 34 24 1 9 22 6 3 2 6 9 107 
SAINT JOHN TOTALS 10 69 105 17 12 76 16 5 5 1 10 12 12 338 
GRAND TOTALS 1706 1 719 149 180 27 322 55 83 8 22 91 3 1158 65 7 6 2 18 4604 
> 
UJ VP 
* Species coded according to fish species list. Table AlO. 
TABLE Al2. AGE AND GROWTH SUMMARY TABLE FOR ALL UPPER SAINT JOHN DRAINAGE STREAM 
BROOK TROUT. 
CALCULATED LENGTH 
MEAN LENGTH 'MEAN WEIGHT AT ANNULUS MEAN CONDITION % OF 
AGE SEX N CAPTURE CAPTURE 1 2 3 FACTOR AGE CLASS 
M 
F 
J 
ALL 
3 3 
5 0 
6 0 9 
6 9 2 
94 
9 6 
7 0 
7 3 
6 . 8 
8.9 
3.3 
3.9 
4.8 
7.2 
88.0 
100.0 
M 
F 
J 
ALL 
95 
205 
185 
485 
121 
118 
113 
117 
15.6 
15.8 
15.6 
15.7 
83.7 
83.1 
78.7 
81.5 
19.6 
42.3 
38.1 
100.0 
53 
57 
11 
ALL 121 
167 
162 
140 
162 
46.6 
40.6 
27.3 
42.0 
80.8 
81.1 
72.1 
80.1 
127.0 
123.0 
114.2 
124.0 
43.8 
47.1 
9.1 
100.0 
M 
F 
J 
ALL 
6 
5 
1 
12 
218 
198 
214 
209 
ALL M 187(154) 132 
F 317(267) 124 
J 806(197) 81 
ALL 1310(618) 98 
84.2 
81.0 
12.0 
76.8 
25.0 
20.2 
6.5 
12.5 
88.3 
85.4 
92.0 
87.4 
82.9 
82.7 
78.4 
81.4 
137.5 
132.2 
144.0 
137.8 
128.1 
123.7 
116.7 
125.0 
186.2 
171.0 
184.0 
179.7 
186* 2 
171.0 
184.0 
179.7 
0.86 
0.91 
0.89 
0.89 
50.0 
41.7 
8.3 
100.0 
14.3 
24.2 
61.5 
100.0 
(Number used for calculated length means) 
A41 
TABLE A13. BROOK TROUT GROWTH BY WATERSHED IN THE UPPER SAINT JOHN 
RIVER DRAINAGE 
R E S E R V O I R SUB D R A I N A G E AGE N ~ 
MEAN LENGTH 
AT CAPTURE 
CALCULATED LENGTHS AT A N N U L U S 
1 2 3 
Dickey and 
Lincoln 
School 
All 0 692 
1 485 
2 121 
3 12 
All 1310 
73 
117 
162 
209 
98 
81.5 
80.1 124.0 
87.4 135.8 179.7 
81.4 125.0 179.7 
Dickey All 0 460 
1 362 
2 103 
3 10 
All 935 
68 
116 
164 
212 
99 
78.9 
77.9 124.0 
82.3 133.4 181.1 
78.7 124.8 181.1 
Dickey Ninemile Bridge 
to Big Black 
0 41 
1 54 
2 17 
3 1 
All 113 
71 
114 
175 
270 
109 
78.4 
80.4 132.0 
72.0 171.0 240.0 
78.8 134.2 240.0 
Dickey Big Black 0 1 
1 0 
2 3 
3 0 
All 4 
56 
178 
147 
94.3 143.7 
94.3 143.7 
Dickey Chimenticook 
& Pocwock 
0 21 
1 18 
2 3 
3 1 
All 43 
63 
116 
153 
343 
92 
76.3 
68.7 111.0 
117.0 218.0 289.0 
76.9 137.7 289.0 
Dickey Pocwock to 
Little Black 
0 139 
1 108 
2 20 3 2 
All 269 
70 
' 1 115 
164 
185 
96 
78.5 
82.3 126.5 
82.5 123.5 159.5 
79.2 126.2 159.5 
Dickey Little Black 0 258 
1 182 
2 61 
3 7 
All 508 
67 
118 
162 
211 
99 
79.4 
75.2 120.6 
83.6 130.9 178.7 
78.5 121.6 178.7 
Lincoln 
School 
Dickey Dam Site 
to Lincoln 
School 
0 232 
1 123 
2 18 
3 2 
All 375 
81 
178 
152 
198 
97 
89.8 
87.1 121.4 
108.0 144.0 171.5 
89.7 123.6 171.5 
4 2 
JABLE A14. NUMBER AND CONDITION FACTORS OF BROOK TROUT SAMPLED 
IN THE UPPER ST. JOHN RIVER DRAINAGE. DICKEY-
LINCOLN ENVIRONMENTAL ASSESSMENT REPORT NO. II, 1975. 
SUB- M F J ALL M/F 
DRAINAGE STREAMS REF § # K # Kt # K # K # x2t+ 
All All All 187 0.86 317 0.91 806 0.89 1310 0.89 0.59 33.53** 
Dickey Dam All All 56 58 0.97 0.035 NS 
site to 0.727 NS Negro Brook All 13 .59 9 1.05 54 .75 76 .76 1.44 Lincoln 1 8 .34 0 11 .40 19 .38 
School 4 2 .87 3 . 1.17 23 .68 28 .75 
6 3 1.05 6 1.0 20 1.03 29 1.02 
Lewis Brook 5 1 .30 6 .21 24 0.35 31 0.32 0.17 3.571 NS 
3rd Lake Br. 20 15 1.05 9 0.96 43 1.10 67 1.07 1.67 1.500 NS 
Wiggins All 19 .94 28 .95 125 .87 172 .89 0.68 1.723 NS 
16A 1 1.08 1 1.19 1 0.60 3 .96 
16B 4 .98 4 .99 21 .99 29 .99 
18A 7 1.15 18 .98 52 .90 77 .94 
18B 7 .69 5 .79 51 .79 63 .78 
Aegan 36 8 .92 6 .76 15 .68 29 .76 1.33 0.286 NS 
Pocwock Stream to All All 33 .88 60 1.10 176 1.00 269 1.01 0.55 7.839** 
Little Black 
Fox Brook All 9 1.16 18 1.21 38 1.21 65 1.21 0.50 3.000 NS 
41 2 1.41 8 1.42 19 1.57 29 1.52 
42 7 1.08 10 1.05 19 .86 36 .95 
Ouellette 37 1 1.22 10 1.62 37 1.50 48 1.52 0.10 7.364** 
Brown All 23 .75 32 .87 101 .74 156 .77 0.72 1.473 NS 
7 13 .74 14 .82 37 .79 64 .79 
7A 2 .86 5 .97 5 .65 12 .82 
7B 1 .47 4 1.03 15 .57 20 .66 
8 7 .80 9 .81 44 .76 60 .78 
Little Black All All 84 .84 146 .84 278 .87 508 .85 0.58 16.713** 
Johnson 11 3 1.05 9 .92 12 .82 24 .89 0.33 3.000 NS 
Whitney 12 28 .82 38 .69 27 .57 93 .70 0.47 1.515 NS 
Little Hafey All 9 .94 27 .91 49 1.04 85 .98 0.33 9.000** 
23A - 6 .86 13 .95 6 .73 25 .88 
23B 1 1.14 12 .83 38 1.13 51 1.06 
23Z 2 1.09 2 1.00 5 .67 9 .83 
Rocky Brook All 22 .83 30 .87 98 .77 150 .80 0.73 1.231 NS 
24 12 .90 19 .95 32 .95 63 .94 
25A 9 .69 3 .73 44 .63 56 .65 
25B 0 6 .60 16 .62 22 .61 
26 1 1.25 2 1.07 6 1.19 9 1.17 
Campbell All 21 .78 36 .93 46 1.29 103 1.06 0.58 3.947* 
21A 5 .91 15 .85 20 1.16 40 1.01 
28 9 .71 4 .82 4 .62 17 .72 
30 7 .78 17 1.01 22 1.53 46 1.23 
Hafey 87 1 .94 6 .73 46 .66 53 .67 0.167 3.571 NS 
Continued 
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TABLE Al4. (CONTINUED) 
SUB-
DRAINAGE 
M F J ALL M/F 
STREAMS REF # # K # K # K # K # v2 + 
Pocwock & 
Chimenticook 
All All 2 1.08 7 1 .11 33 .87 42 .92 0.29 2.778 NS 
Pocwock All 2 1.08 7 1 .11 33 87 42 92 0.29 2.778 NS 
32A 0 3 90 15 1 .02 18 1 00 
32B 1 1.02 3 1 30 9 .76 13 91 
44A 1 1.14 1 1 16 9 0 .73 11 0 81 
44B 0 0 0 - 0 
Chimenticook 45A 0 
0 
- 0 
0 
0 
0 
- 0 
0 
Big Black All All 1 .97 2 91 0 - 3 .93 0.5 0.333 NS 
Fivemile All 
35 
49 
1 
1 
0 
.97 
.97 
2 
1 
1 
91 
57 
0 
0 
0 
3 
2 
1 
.93 
.77 
0.5 0.333 NS 
Twomile 51 0 0 0 0 
Depot 57 0 0 0 0 
Ninemile Bridge All All 11 .79 44 93 58 .93 113 .92 
to Big Black 
Conners 38 8 .76 22 93 26 79 56 .84 0.36 6.533* 
Ninemile All 0 2 1 15 5 1 70 7 1 .55 0 2.000 NS 
58A 0 2 1 15 3 1 .22 5 1 .20 
58B 0 0 2 2 43 2 2 .43 
Houlton All 1 .93 13 90 18 91 32 .91 .08 10.286** 
60A 1 .93 2 86 4 86 7 .87 
60B 0 - 11 91 14 .93 25 .92 
Priestly All 
66 
0 
0 
- 2 
0 
97 3 
1 
94 5 
1 
.95 0 2.000 NS 
67 0 - 2 97 2 88 4 .93 
Blue 68 2 .85 5 90 6 .92 13 .90 0.40 1.286 NS 
Lakes All All 6 .98 3 95 0 9 .97 
1st Negro 100 3 1.00 2 99 0 5 1 .00 
3rd Negro 101 2 .99 1 86 0 3 .95 
Little 109 1 0 0 1 
Falls 
t K = w X 10" 
++ X' 
( N M - V (NF V 
*p<.05 
**p<.01 
NSp>.05 
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b. Growth Relationships 
1) Length at Capture 
Mean length at capture is presented by sex and age for all 
upper Saint John River brook trout and by age class for each sub-
drainage population in Tables A12 and A13. A comparison of Saint 
John River brook trout length at capture to that of other New 
England trout populations was discussed previously. 
2) Back-Calculated Lengths 
Table A15 contains the constants and correlation coeffic-
ients calculated for the scale radius/total length relationship 
within each electrofishing station, stream and watershed. As 
explained previously, the intercept obtained from this calculation 
was used to back-calculate the total length at annulus formation 
for each sample grouping (Tables A12 and A13). Results of back-
calculation were discussed previously. 
3) Length-Weight 
Computed length-weight constants for all brook trout sam-
ples appear in Table A15. Another indicator of the length-weight 
relationship, the condition factor (K) is shown grouped by sex 
within sampling station in Table A14. As before, comparison of 
the length-weight relationships have been discussed earlier in this 
report. 
3. Food Habits 
Table A12 is a summary of the food organisms taken from 
brook trout sampled in the upper Saint John River drainage expressed 
as numerical percent composition. Table A16 enumerates by sub-
drainage these food organisms to the lowest practical taxon. 
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TABLE A15. BROOK TROUT GROWTH RELATIONSHIPS. 
SUB-
DRAINAGE 
TOTAL 
TOTAL 
LENGTH/ 
WEIGHT* SCALE RADIUS/TOTAL LENGTH
1" 
STREAM REF. # INTERCEPT SLOPE INTERCEPT SLOPE CORRELATION N 
All All All -5.53 3. 22 10. 79 4.01 .811 1310 
Dickey Dam 
site to All All -5.62 3.25 27. 33 3.13 .731 375 
Wiggins 
Brook. Negro All -5.85 3.34 20. 68 3.65 .751 76 
1 -4.51 2.53 38. 98 2.59 .480 19 
4 -7.59 4.18 10. 84 4.54 .831 28 
6 -4.68 2.84 21. 37 3.36 .806 29 
Lewis 5 -2.99 1.66 31. 82 3.02 .575 31 
3rd Lk.Br. 20 -4.85 2.93 45 45 2.57 .646 67 
Wiggins All -5.71 3.33 23 68 3.03 .783 172 
A16 -6.18 3.56 -0 90 3.94 .996 3 
B16 -5.69 3.35 31 23 2.49 .804 29 
A18 -5.81 3.38 12 96 3.38 .829 77 
B18 -5.29 3.09 15 87 3.68 .606 63 
Aegan 36 -5.89 3.38 12 17 4.22 .798 29 
Little All All -5.23 3.06 4 39 4.39 .842 508 
Black 
Johnson 11 -6.03 3.48 26 02 3.75 .797 24 
Whitney 12 -5.79 3.30 13 98 4.00 .779 93 
Hafey 87 -5.30 3.06 0.78 4.26 .862 53 
Little Hafey All -4.64 2.80 -2 74 4.98 .874 85 
A23 -538 3.15 -4 .28 5.26 .860 25 
B23 -4.00 2.48 11 .64 4.01 .801 51 
Z23 -6.57 3.73 1 .13 4.69 .753 9 
Rocky All -5.71 3.29 -3 .37 4.63 .845 150 
24 -5.72 3.32 -22 .91 5.57 .852 63 
A25 -5.29 3.05 4 .05 4.25 .867 56 
B25 -5.14 _2.94 18 .02 3.24 .719 22 
26 -5.14 3.10 22 .05 3.07 .792 9 
Campbell All 
27 
-3.94 
-4.38 
2.45 
2.65 
17 
7 
.81 
.51 
3.86 
4.65 
.820 
.891 
103 
40 
28 -5.87 3.35 16 .70 4.20 .799 17 
30 -2.82 1.93 25 .67 3.14 .829 46 
Continued 
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TABLE Al5. (Continued) 
TOTAL LENGTH/ 
TOTAL WEIGHT* SCALE RADIUS/TOTAL LENGTH
1 
WATERSHED STREAM REF. # INTERCEPT SLOPE INTERCEPT SLOPE CORRELATION N 
Pocwock to All All -5.98 3.48 9.67 3.98 .804 269 
Little Black 
Brown All -5.55 3.21 8.10 3.96 .766 156 
7 -5.40 3.15 5.17 4.33 .794 64 
A7 -6.49 3.71 -19.16 4.86 .688 12 
B7 -6.92 3.88 3. 39 4.08 .823 20 
8 -5.02 2.94 14.88 3.48 .712 60 
Fox All -5.63 3.34 9.64 4.06 .800 65 
41 -3.55 2.37 17.69 3.67 .688 29 
42 -6.04 3.51 6.22 4.29 .839 36 
Ouellette 37 -5.47 3.31 29.10 3.33 .791 48 
Chimenticook All All -5.96 3.46 10.21 4.14 .899 42 
& Pocwock 
Pocwock All -5.96 3.46 10.21 4.14 .899 42 
A32 -5.68 3.33 23.20 3.70 .823 18 
B32 -5.89 3.39 -16.57 5.28 .944 13 
A44 -6.59 3.80 20.12 3.26 .962 11 
Big Black All All -6.26 3.58 -13.72 4.66 .997 3 
Fivemile All -6.26 3.58 -13.72 4.66 .997 3 
35 -6.06 3.47 -17.13 4.88 1.00 2 
49 — — — 
Ninemile to All All -5.01 2.97 8.63 4.36 .831 113 
Big Black 
Ninemile All -4.46 2.78 -6.10 4.66 .917 7 
A58 -4.96 3.02 9.80 4.19 .883 5 
A58 - 34.60 1.20 1.00 2 
Houlton All -5.39 3.17 15.46 4.17 .836 32 
A60 -5.42 3.18 40.58 2.92 .904 7 
B60 -5.39 3.17 -4.11 5.15 .857 25 
Conners 38 -5.13 3.00 6.10 4.47 .805 56 
Priestly All -3.40 2.17 53.29 2.00 .512 5 
66 - - - - 1 
67 -3.43 2.19 39.16 2.58 .467 4 
Blue 68 -5.34 3.14 5.23 4.39 .941 13 
Lakes All All -4.88 2-95 307.41 0.48 .117 9 
1st Negro 100 -6.77 3.70 251.75 1.13 .728 5 
Lake 
3rd Negro 101 -2.60 2.06 310.31 0.93 .274 3 
Lake 
Little Falls 109 - _ 1 
Pond 
*log W = log C + log T.L. 
^T.L. = a + c(S.R.) 
TABLE A16. COMBINED STOMACH CONTENTS OF 193 BROOK TROUT FROM THE UPPER SAINT JOHN 
RIVER DRAINAGE (NUMBERS OF ORGANISMS). 
DICKEY DAM SITE POCWOCK STREAM NINEMILE BRIDGE 
TO WIGGINS BROOK LITTLE BLACK BIG BLACK TO LITTLE BLACK TO BIG BLACK TOTAL 
Oligochaeta 
Plecoptera 
Plecoptera N. 
Peltoperlidae 
Peltoperla sp. N. 
Perlidae 
Isoperla sp. N 
Acroneuria sp. N 
Perlodidae 
Ephemeroptera 
Baetidae N. 
Ephemerella sp. N. 
Paraleptophlebia sp. N 
Ephemeroptera A. 
Ephemeroptera N„ 
Ephemeroptera N. 
Ephemeridae 
Campsurus sp. N 
Hexagenia sp. N 
Heptaqaniidae N 
Iron sp. N. 
Ephemeridae (other) N. 
3 
33 
1 
2 
1 
1 
4 
41 
1 
15 
11 
3 
23 
1 
11 
1 
4 
2 
11 
1 
10 
2 
3 
109 
4 
2 
1 
1 
26 
1 
20 
8 
2 
3 
Continued 
TABLE A16. (Continued) 
DICKEY DAM SITE 
TO WIGGINS BROOK LITTLE BLACK 
Odonata 
Odonata A. 1 
Odonata N. 1 
Gomphidae N. 
Hemiptera 
Hemiptera A. 1 
Notonectidae 1 
Trichoptera 
Trichoptera A. 6 10 
Trichoptera L. I 4 18 
Hidroptilidae A. 3 
Helicopsychidae Helicopsyche sp. L. 
Hydropsychidae L. 3 
Cheumatopsyche sp. L. 2 
Hydropsyche sp. L. 4 8 
Hydroptilidae A. 2 4 
Hydroptilidae L. 13 16 
Leptoceriidae L. 2 
Athripsodes sp. L. 2 2 
Psychomyiidae L. 36 9 
Rhyacophilidae L. 25 9 
Rhyacophilidae A. 1 
Agapetus sp. A. 1 
Agapetus sp. L. 29 9 
Rhyacophila sp. L. 5 
Protoptila sp. L. 1 
C o l e o p t e r a 
Coleoptera A. 1 1 
Coleoptera L. 1 1 
D i n e u t u s s p . L . 
D y t i s c i d a e L . 1 
Elmidae L. 2 3 
Hydrophilidae L. 2 
Hydrochus sp. L. 2 
POCWOCK STREAM NINEMILE BRIDGE 
BIG BLACK TO LITTLE BLACK TO BIG BLACK TOTAL 
1 
1 
1 
1 
TABLE A16. (Continued) 
DICKEY DAM SITE 
TO WIGGINS BROOK LITTLE BLACK 
D i p t e r a 
Diptera A. 13 17 
Diptera L. 4 2 
Diptera P• 1 1 
Ceratopogoniidae 2 2 
Probezzia sp. L. 5 3 
Chironomidae L. 7 14 
Chironomidae P. 1 11 
Ablabesmyia sp. L. 
Brilla sp. L. 1 
Chironominae L. 1 2 Cricotopus sp. L. 5 21 
Eukiefferiella sp. L. 2 
Glyptotendipes sp. L. 1 
Heterotrissuoladius sp. l4 21 
Micropsectra sp. L. 
Microtendipes sp. L. 
Orthocladiinae L. 1 1 
Orthocladius sp. L. 1 
Polypodilum sp. L., 2 1 
Psectrocladius sp. L. 1 4 
Procladius sp. L. 4 
Rheotanytarsus sp. L. 1 
Tanypodinae L. 3 
Tanypus sp. L. 2 
Tribelos sp. L., 
Trichocladius sp. L. 50 
Tribe Pentanerini L. 2 2 
Tribe Tanytarsini L. 1 3 
Tribe Chironomini L. 2 
Tribe Chironomidae A. 6 
Culicidae 
Dixinae 
Paradixa sp. L. 1 
Empididae 
Hemerodromia sp. L. 1 
POCWOCK STREAM NINEMILE BRIDGE 
BIG BLACK TO LITTLE BLACK TO BIG BLACK TOTAL 
11 
12 
3 
12 
6 
11 
29 
38 
9 
11 
4 
12 
37 
25 
11 
1 
13 
67 
2 
1 
25 
4 
10 
9 
1 
3 
7 
6 
1 
7 
3 
1 
51 
5 
10 
2 
6 
TABLE Al6. (Continued) 
DICKEY DAM SITE 
TO WIGGINS BROOK LITTLE BLACK 
Ephydridae L. 9 
Simulidae L. 6 2 
Stratiomy^idae 
Odontomyia L. 1 
Tipulidae L. 
Gastropoda 
Physidae 
Physa sp. 3 
Planarbidae i 
Helisoma sp. 1 
Other Invertebrates 
Arachnida 7 6 
Coleoptera 
Carabidae A. 1 1 
Collembola 4 
Crustacea 
Brachiopoda 2 
Ostracoda 
Decapoda 2 
Astacidae 
Hemiptera 
Homoptera 5 11 
Fulgoroidea 4 34 
Hymenoptera 8 14 
Insect 206 98 
Insect A 10 26 
Insect L. 15 32 
Insect N. 3 13 
Insect P. 
Isopoda 2 
POCWOCK STREAM NINEMILE BRIDGE 
BIG BLACK TO LITTLE BLACK TO BIG BLACK TOTAL 
5 13 
4 4 
2 2 
1 1 5 
1 2 
22 
1 1 
2 4 
1 1 
3 3 
1 6 23 
1 3 4 46 
1 4 10 37 
11 63 46 424 
1 10 4 51 
2 12 1 62 
4 4 24 
2 2 
2 4 
TABLE AT6. (Continued) 
DICKEY OAM SITE 
TO WIGGINS BROOK LITTLE BLACK BIG BLACK 
Lepidoptera L. 6 17 1 
Megaloptera L. 1 
Sialidae 
Sialis sp. L. l 1 
Neuroptera L. 1 
Thysanoptera 1 
Worm 2 
Hydracarina lb 18 1 
Vertebrata 
Pisces (skeleton) 1 
Cottus cognatus ^ 3 
Sorex p, 
TOTALS 637 618 33 
A = Adult 
h = Larvae 
N = Nymph 
P = Pupae 
POCKWOCK STREAM NINEMILE BRIDGE 
TO LITTLE BLACK TO BIG BLACK TOTAL 
34 
1 
4 2 44 
1 1 
1 > x ui 1 8 
1 1 
380 247 1915 
5 2 
TABLE Al7. FOOD HABITS OF FIVE ADULT BROOK TROUT CAPTURED 
AT FIRST AND THIRD NEGRO LAKE DURING SEPTEMBER 
1975. 
Oligochaeta 
Arthropoda 
Insecta 
Ephemeroptera 
Baetidae 
Ephemerellida 
Ephemerella sp. CN) 
Odonata 
Anisoptera CN) 
Sygoptera 
Aeschinidae (N) 
Hemiptera 
Corixidae 
Trichoptera 
Rhyacophilidae 
Diptera 
Other Insecta 
Amphipoda 
Hyatella azteca 
Cladocera 
Chordata Osteichthyes 
Cottus cognatus 
Number of specimens examined 
Number of organisms 
Number of taxa 
NEGRO NEGRO 
LAKE LAKE TOTAL 
0 2 2 
4 3 7 
O i l 
2 0 2 
9 2 11 
352 0 352 
7(A)* 1 (N) 7(A) (N) 
0 3(N) 3(N) 
1 (A) 0 1 (A) 
1(P) 1(P) 
37 2 39 
0 261 261 
O i l 
O i l 
O i l 
3 2 5 
413 316 729 
8 10 15 
*A = adult, N = nymph, P = pupae 
5 3 
TABLE Al8. BENTHIC INVERTEBRATE ANIMALS ENCOUNTERED IN THE 
ALLAGASH WILDERNESS WATERWAY. DATA FROM TROTZKY 
(1972 MS). 
Phylum Arthropoda 
Class Insecta 
Order Ephemeroptera 
Family Baetidae 
Ameletus sp. 
Caenis sp. 
Ephemerella sp. 
Isonychia sp. 
Paraleptophlebia sp. 
Siphlonurus sp. 
Family Heptageniidae 
Heptagenia sp. 
Iron sp. 
Stenonema sp. 
Order Odonata 
Family Aeschnidae 
Boyeria sp. 
Family Coenagrionidae 
Enallagna sp. 
Family Cordulegasteridae 
Cordulegaster sp. 
Family Gomphidae 
Gomphus sp. 
Lanthus sp. 
Ophiogomphus sp. 
Order Plecoptera 
Family Nemouridae 
Brachyptera sp. 
Family Perlidae 
Acroneuria sp. 
Calloperla sp. 
Neoperla clymene 
Paragnetina sp. 
5 4 
TABLE Al8• (Continued) 
Order Plecoptera (Continued) 
Family Pteronaroidae 
Pteronarcys sp. 
Order Hemiptera 
Family Corixidae 
Family Gerridae 
Trepobates sp. 
Family Veliidae 
Rhagovelia sp. 
Order Coleoptera 
Family Elmidae 
Family Gyrinidae 
Family Psephenidae 
Psephenus sp. 
Order Megaloptera 
Family Corydalidae 
Chauliodes sp. 
Family Sialidae 
Sialis sp. 
Order Diptera 
Family Rhagionidae 
Atherix sp. 
Family Simulidae 
Family Tabanidae 
Tabanus sp. 
Family Tendipediae 
Family Tipulidae 
Hexatoma sp. 
Order Trichoptera 
Family Hydropsychidae 
Cheumatopsyche sp. 
5 5 
TABLE A18. (Continued) 
Order Trichoptera (Continued) 
Family Hydropsychidae (Continued) 
Hydropsyche sp. 
Macroonemum sp. 
Family Lepidostomatidae 
Lepidostoma sp. 
Family Leptoceridae 
Athripsodes sp. 
Family Limnephilidae 
Limnephilus sp. 
Pycnosyche sp. 
Family Odontoceridae 
Psilotreta sp. 
Family Philopotamidae 
Chimarra sp. 
Wormaldia sp. 
Family Psychomyiidae 
Neureclipsis sp. 
Polycentropus sp. 
Family Rhyacophilidae 
Glossosoma sp. 
Rhyacophila sp. 
NON-INSECTS 
Phylum Platyhelminthes (flatworms) 
Phylum Annelida 
Class Hirudinea (leeches) 
Phylum Arthropoda 
Class Crustacea 
Order Decapoda (crayfish) 
Phylum Mollusca 
Class Gastropoda (snails) 
Class Pelecypoda (clams) 
EXHIBIT B. 
Figures B1-B12. 
Mid-August Dickey Lake temperature profile simulations 
under assumed 40,000 and 60,000 cfs generating 
capacity. Climatological data as indicated. 
Based on unpublished USACE data 
(D. Beulo, pers. com). 
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EXHIBIT C. 
AREA-VOLUME COMPUTATIONS FOR THE 
PROPOSED DICKEY LAKE 
CI 
EXHIBIT C. 
AREA-VOLUME COMPUTATIONS FOR THE PROPOSED DICKE V LAKE 
Schindler (1940) has offered a simple hypothesis based 
on simple meteorological and morphometric parameters to explain 
productivity differences between certain lakes. This hypothesis 
assumes that (1) productivity in the lake is nutrient-limited; 
(2) that the nutrients entering the lake are not derived from 
cultural sources; and (3) that the lake does not receive signif-
icant inputs from other lakes. With those restrictions, Schindler 
(1970) hypothesizes that the relative quantity of nutrients sup-
plied to a lake is directly proportional to its catchment area 
(A^ + A0, where A^ is the terrestrial portion of the drainage and 
Aq the lake's surface area) relative to lake volume (V) . 
For Dickey Lake, 
(Ad * V = (6,735,596,184 m2 + 322,121,690 m2)  
V 8,698,819,753 m3 
0.811 
This value is on the low, oligotrophic end of Schindler's scale. 
EXHIBIT D. 
STREAM AND POND CHARACTERIZATION SUMMARY 
\ 
D1 
NINEMILE BRIDGE TO BIG BLACK 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Ninemile Brook 
REFCRENCE NUMBER: 58 
DATE SURVEYED: 9/1/75 BY: NAI 
SECTION LENGTH: 1 . 0 
FROM: 1st River Fork , 
TO: St. John River 
ELECTROFISHING STATIONS: #58 A - 0.5 mile upstream from bridge 
PHYSICAL CHARACTERISTICS WATER QUALITY 
STREAM WIDTH: 5 - 8 m TEMPERATURE: 16°C 
STREAM DEPTH: 0.05 - 1.5 m DISSOLVED OXYGEN: 8.1 8.7 ppm 
SUBSTRATE: Cobble: some gravel pH: N/A 
GRADIENT: ? - V CONDUCTIVITY: 60.0 u mhos/cm 
CURRENT: TURBIDITY: 
FISH COVER: 1. COLOR: 
STREAM COVER: <in» 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
B l a c k n o s e Fallfish. C r e e k chub, 
head — — — 
COMMENTS: Riffles/Pools downstream 
with h^V*"* ponds upstream 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0o 
Ortho PO^ 
Total PO, 
Total PO, 
(filtered) 
(unfiltered) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Ninemile Brook 
REFERENCE NUMBER:__ 5 5 _ 
DATE SURVEYED: 9/1/75 BY: NAI 
SECTION LENGTH: i.o 
FROM: i 3 t Fork _ 
TO: St. John River 
ELECTROFISHING STATIONS: #58B - Between road crossing/St. John 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. Fallfish/ Creek 
chub. White sucker^, Slimy sculpin, 
B.mrboj 
COMMENTS: Beaver Ponds alternating 
with small riffles 
WATER QUALITY 
TEMPFRATURE: 17°c 
DISSOLVED OXYGEN: 9.1 10.2 ppm 
pH: R.o  
CONDUCTIVITY i i_ a hQ S/_ C B L 
TURBIDITY: p.g m i 
COLOR: lis (pi at-inum-cobalt) 
TOTAL DISSOLVED SOLIDS:..u^ijng/i 
NUTRIENTS: 
NO-, 
3 .197 mq/1 
Ortho PO^ 
Total PO 
Total PO 
34 pg/l 
O ro 
4 48 ug/l (fi1tered) 
4 87 ug/i (unfiltered) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Nineini1p 
REFERENCE NUMBER: 
DATE SURVEYED: 9/.1/7S 
SECTION LENGTH: 1.n mi 1 p 
FROM: 1 c t- FnrV 
TO: 
ELECTROFISHING STATIONS: .itonfi 
BY: HAI 
0.1 - 1.5 m 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: i - 8 m 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: n -
CURRENT: 
FISH COVER: L 
STREAM COVER: < i n % 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
ravel 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P H : 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO-, 
Ortho PO^ 
Total PO, 
Total PO, 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Houlton Brook 
REFERENCE NUMBER: 60 
DATE SURVEYED: 9/1/75 BY: NAI 
SECTION LENGTH: 1.5 miles 
FROM: Bridge on 6-mile landing road 
TO: St. John  
ELECTROFISHING STATIONS: #60 A - 200 meters downstream of bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2.4 m 
STREAM DEPTH: 0.1 - 1.5 m 
SUBSTRATE: Cobble; boulder; gravel 
GRADIENT: 2 - 3 ° 1 _ 
CURRENT: 2.OS FPS (0.62 m/s) 
FISH COVER: l 
STREAM COVER: 50% 
AQUATIC PLANTS: Fontinalis 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace,-Creek chub. 
Slimy sculpin 
WATER QUALITY 
TEMPERATURE: 12°C 
DISSOLVED OXYGEN: 6.9 7.0 ppm 
PH: 6J 
CONDUCTIVITY:_70_ u mhos/an 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO-, 
O CaJ 
Ortho PO 
Total PO, 
Total PO, 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Houlton Brook 
REFERENCE NUMBER: 6 Q 
DATE SURVEYED: 9/1/75 ; BY: NAI 
SECTION LENGTH: 1.5 miles 
FROM: Bridge on 6-mile landing road 
TO: St. John 
ELECTROFISHING STATIONS: #6QB - 0.75 mile upstream from St. John (at  
township line) 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
FISH SPECIES PRESENT: Brook trout 
Blacknose dace. Slimy sculpin. 
Burbot 
WATER QUALITY 
TEMPERATURE: l 2' 
DISSOLVED OXYGEN: 
P": N/A 
1.45 FTU 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 115 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS; 
NUTRIENTS: 
N 0 3 .175 mg/1 
Ortho PO^ 
Total PO 
21 ug/1 
Total PO 
4 68 pg/l 
4 96 ug/l 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM - CHARACTERIZATION 
NAME: Houlton Brook 
REFERENCE NUM8ER:_6l 
DATE SURVEYED: 9/2/75 BY: nai 
SECTION LENGTH: 1.5 miles 
FROM: Bridge at 6-mile landing road 
TO: Houlton Pond 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
4 m 
n n 1 - n ? m 
mudj detri-tus 
_tQQ_slow_tD_jmeasiire 
STREAM COVER: q n - 100% 
AQUATIC PLANTS: Potemogeton 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
pH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO. 
O -P* 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
(unfi1tered) 
COMMENTS: _cedar_ Bog! 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Conners Brook 
REFERENCE NUMBER: 38 
DATE SURVEYED: 8/31/75 BY: N A I 
SECTION LENGTH: 1.0 miles 
FROM: Access Road 
TO: St. John 
ELECTROFISHING STATIONS: #38 - 50 ft downstream from bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 3 m 
STREAM DEPTH: 0.05 - .75 
SUBSTRATE: cobble? some gravel 
GRADIENT: 0 - 2« 
CURRENT: 0.78 FPS (0.23 m/s) 
FISH COVER: 
STREAM COVER: 50 - 99% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: 15°C 
DISSOLVED OXYGEN: 7.3 7.4 ppm 
pH: 6.9 
CONDUCTIVITY: 85 g mhos/cm 
TURBIDITY: 0.3 FTU 
COLOR: 100 (Platinum - cobalt) 
TOTAL DISSOLVED SOLIDS: 91 °vg/l 
NUTRIENTS: 
3 .180 mg/1 
Ortho P0 4 2 8 y g / 1 
T o t a l P 0 4 51 ug/l (filtered) 
Total P0 4 io7 Ug/i (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM- CHARACTERIZATION 
NAME: Conners Brook 
REFERENCE NUMBER:_39 
DATE SURVEYED: 8/31/75 BY: nai 
SECTION LENGTH: 2.0 miles 
FROM: Conners Pond 
TO: Access Road 
ELECTROFISHING STATIONS: 
None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH:. 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
6 m 
n_ - 1.5 m 
_nnidi_detxi±jus_ 
0.1 
STREAM COVER: 
AQUATIC PLANTS: Potemogeton 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
O cn 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
Marshy; slo^  
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Priestly Brook 
REFERENCE NUMBER:_66 
DATE SURVEYED: 9/4/75 
SECTION LENGTH: 1.5 miles 
FROM: Mouth 
T 0 : Bridge 
ELECTROFISHING STATIONS: 
BY: NAI 
166 - At mouth of Priestly Brook 
FISH COVER: 
.3 • 75m 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 m 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
mud/gravel 
?n*i FPS (Q.62 m/s) 
STREAM COVER: a m - 90* 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. Creek chub. Common 
shiner. Slimy sculpin, Threespine 
stickleback 
COtWENTS: 
WATER QUALITY 
TEMPERATURE: 12°C 
DISSOLVED OXYGEN: 
pH: _ 
9.7 9.8 ppm 
6.5 
88 yjmhos/cm 
2.3 FTU 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 40 (platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: 84.0 mg/1 
NUTRIENTS: 
NO., 
3 .Q6Q mg/1 
Ortho P0Z 
Total PO, 
Total PO, 
29 ug/1 
29 ug/1 (filtered) 
97 pg/1 (unfiltered) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Priestly Brook 
REFERENCE NUMBER:_£j 
DATE SURVEYED: 9/4/75 B Y : 
SECTION LENGTH: 1.5 miles 
FROM: Bridge on Priestly Bridge Road 
TO: 1.5 miles upstream 
ELECTROFISHING STATIONS: #67 - 0.5 mile upstream from Priestly 
Bridge Road 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:___2_i„ 
STREAM DEPTH: ns - 3 m 
SUBSTRATE: M i h 
GRADIENT: 
CURRENT: Q.fi.l FPS. (Q.19 m/s) 
FISH COVER: 2 
STREAM COVER: flo-ioo% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
_Slimy_sculpin 
WATER QUALITY 
TEMPERATURE: 9°C 
DISSOLVED OXYGEN: 10.0 10.0 ppm CT> 
pH: 6.6 
CONDUCT IVITY : 45 pmhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME; Blue Brook 
REFERENCE NUMBER: 68 
DATE SURVEYED: 9/4/75 BY: NAI 
SECTION LENGTH: 1.5 miles 
FROM: Blue Brook Road 
TO: Lower Bridge 
ELECTROFISHING STATIONS: #68 1/4 miles upstream from the 
downstream bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT:_ 
CURRENT: 
FISH COVER: 
5 - in m 
0.5 1 -n 
STREAM COVER: 70 - 90% 
AQUATIC PLANTS: Potemogeton 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace, Slimy sculpin, 
Burbot 
WATER QUALITY 
TEMPERATURE: 12°C 
DISSOLVED OXYGEN: 10.2 
PH: 6,7 
10.2 ppm 
85 umhos/cm 
3.25 FTP 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: >40 (platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: 80.2 mg/1 
NUTRIENTS: 
N 0 3 0.93 mg/1 
Ortho PO 
4 9 ug/1 
Total P0 4 26 yg/1 ( f i U e r e d ) 
Total P0 4 80 pg/l ( u n f i l t e r e d ) 
COMMENTS: Cedar Bog/Beaver Ponds 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION: 
Conners P6nd 
T13 R15 
DATE SAMPLED:^ 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 
B/31 - 9/1 
2 minnow traps 
TIME SET/PULLED: 1600 - 1000 
BY: 
TOTAL HOURS FISHED: 36 hrs 
SPECIES QUANTITY 
LENGTH RANGE 
N. Redbellv Dace 
Finescalp Dace 
Fathead Minnow 
188 
55 
40 - 7Qrnm 
40 - 99mm 
40 - 69mm 
O 
DATE SAMPLED :__8/31 - 9/1/75 B Y : m l ~ 
SAMPLING GEAR: Experimental gill net 
LOCAT ION: — 
DEPTH: _ 
TIME SFT/PUl LED: 1600 - 1000 J O T A L HOURS FISHED:_i^hrs_ 
SPECIES QUANTITY LENGJH RANGE 
None 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: Ed Jones Pond 
REFERENCE NO.: JL05_ 
LOCATI ON: Aroostook County T12 R15 
INLET STREAM(S): 
OUTLET STREAM: aill*_jlack_ 
DATE SURVEYED: BY 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: I9A SUBSTRATE: sand-mud 
MAXIMUM DEPTH WATER COLOR: 
MEAN DEPTH: 3' AQUATIC PLANTS:emergent grasses 
DEPTH TEMPERATURE pH P.O. 
Surface 17°C 7.8 
BIOLOGICAL CHARACTERISTICS 
Fish Species: S. atromaculatus 
Chrosomus eos 
COMMENTS 
Calendar picture pond 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Ed Jones Pond 
LOCATION: T12 R15 
DATE SAMPLED: 9/2/75 BY:__ 
SAMPLING GEAR: ? »r, rc 
LOCATION: npar hpavpr ri^m At" nnHflt 
DEPTH: 3'. 2' -
TIME SET/PULLED: 1isn - innn 
NAI 
TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
Creek Chub 
N. Redbelly Dace 
J-fL -SO- 118 wn 
JtO. —59 «rwn 
O 
00 
DATE SAMPLED 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 
TIME SET/PULLED: 
BY: 
TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
LOCATION: X 1 3 _ f 0 3 — 
DATE SAMPLED: 9 / 4 - 9/5/75 BY: NAI 
SAMPLING GEAR: Minnow trap 
LOC AT I ON: near the mouth - in front of beaver dam 
DEPTH: r 
TIME SET/PULLED: 1000 - 1700 TOTAL HOURS FISHED: ^ h r R 
SPECIES QUANTITY LENGTH RANGE 
none 
DATE SAMPLED: BY: _ _ _ _ _ 
SAMPLING GEAR: 
LOC AT ION: 
DEPTH: 
TIME SET/PULLED: TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POTTO NAME: 
REFERENCE N O . : _ 
LOCATION: 
INLET STREAM(S): 
OUTLET STREAM: H l t M» s t r M , 
DATE SURVEYED: g74/75 BY NAI 
PHYSICAL CHARACTERISTICS 
RIiip pond 
.102 
Aroostook.County T13—Ell 
SURFACE AREA: I 3 A 
MAXIMUM DEPTH: 3 ft 
MEAN DEPTH: 
DEPTH TEMPERATURE pH 
n1 11 q v 
SUBSTRATE: 
WATER COLOR: 
AQUATIC PLANTS: Potemogeton 
grasses present 
D.O. . 
BIOLOGICAL CHARACTERISTICS 
Fish Species: None 
COMMENTS 
Headwater pond — mouth stopped by beaver dam 
DIO 
BIG BLACK 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Big Black 
REFERENCE NUMBER: 63 
DATE SURVEYED: 9/3/75 BY: NAI 
SECTION LENGTH: 3.0 miles 
FROM: Depot stream 
TO: Priestly Bridge Road 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
-2S- .40. m 
1 0 ? m 
sand,—gravel 
CURRENT: 
FISH COVER 
upstream downstream 
m/s) 
STREAM COVER: < 1 n » 
AQUATIC PLANTS: Potemogeton, Algae 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N 0 3 
Ortho P 0 4 
Total PO4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME:_ Five Mile Brook 
REFERENCE NUMBER:__35 
DATE SURVEYED: 8/27/75 BY: NAI 
SECTION LENGTH: 1.5 miles 
FROM: Lower Bridge 
TO: Big Black 
ELECTROFISHING STATIONS: #35 1/2 mile downstream from most 
downstream bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 4 - 9 m 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
05 - 1,5 
cobble; boulders 
92 FPS (0.28 m/s) 
10-20% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace, Fallfish, Pearl 
dace, Slimy sculpin. Burbot 
COMMENTS: 
WATER QUALITY 
TEMPERATURE: 18°C 
DISSOLVED OXYGEN: 7.0 8.7 ppm 
pH: 7^0 
72 pmhos/cm 
U.6 FTU 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: <80 (Platinum-coba 11) 
TOTAL DISSOLVED SOLIDS: N / A 
NUTRIENTS: 
NO. 
Ortho PO, 
.104 mg/1 
21 uq/1 
Total P 0 4 36 yg/l ( f n t e r e d ) 
Total P0 4 85 Mg/l ( u n f i l t e r e d ) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
N A M E : Five Mile BrooK 
REFERENCE NUMBER:_^2 
DATE SURVEYED: 8/27/75 BY: NAI 
SECTION LENGTH: 2.0 miles 
FROM: Above St. Pamphile Road 
TO: Lower Road 
ELECTROFISHING STATIONS: #49 1/4 mi3e upstream from upstream bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 8 - 10 m 
STREAM DEPTH: .10 - 2.0 m 
SUBSTRATE: gravel? cobble; boulders 
GRADIENT: 2 - 3 ° 
CURRENT: 2.5 - 3.6 FPS (0.76-1.11 m/s) 
FISH COVER: 1 
STREAM COVER: <10% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace 
WATER QUALITY 
TEMPERATURE: 18 
DISSOLVED OXYGEN: 8.8 8.8 P P m 
pH: 7.3 
CONDUCTIVITY: 65 p mhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N 0 3 
Ortho P 0 4 
Total PO, 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Two Mile Brook 
REFERENCE NUMBER: 
DATE SURVEYED: 8/27/75 BY: JiAi 
SECTION LENGTH: 4.5 miles 
FROM: s t . Pamphile Road 
TO: Big Black 
ELECTROFISHING STATIONS: #51 - 0.25 mile above confluence with Big Black 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
6 - 12 m 
0.1 - 1.0 m 
SUBSTRATE: cobble: some boulder/gravel 
GRADIENT: 21 
CURRENT: 2.98 FPS (0.90 m/s) 
FISH COVER: , 
STREAM COVER: in* 
AQUATIC PLANTS: Lgap_ 
FISH SPECIES PRESENT: Brook trout 
Blacknose dace. Pearl dace. Slimy 
sculpin 
WATER QUALITY 
TEMPERATURE: 12°c 
7.9 
DISSOLVED OXYGEN :J9-6 103 ppm 
P H : 
CONDUCTIVITY: 
TURBIDITY: 1.1 FTU— 
COLOR: <60 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: N/A 
NUTRIENTS: 
NO. 
Ortho P04 
Total PO 
Total PO 
.066 mg/1 
16 ug/i 
CT 
n o 
4 31 Mg/1 (f i 1 tered) 
4 71 ug/l (unfi1tered) 
COMMENTS: Few gravel bars., and. 
deep holes 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: TWO Mile Brook 
REFERENCE NUMBER: 
DATE SURVEYED: 8/27/75 BY: NAI 
SECTION LENGTH: 4.5 miles 
FROM: St. Pamphile Road 
TO: Big Black 
ELECTROFISHING STATIONS: #51 - 0.25 mile above confluence with Big Black 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6 - 12 m 
STREAM DEPTH: 0.1 - 1.0 m 
SUBSTRATE: cobble: some boulder/gravel 
GRADIENT: 2! 
CURRENT: 2.98 FPS (0.90 m/s) 
FISH COVER: i 
STREAM COVER: 
AQUATIC PLANTS: ^ ^ 
FISH SPECIES PRESENT: Brook trout 
Blacknose dace. Pearl dace, Slimy 
sculpin 
WATER QUALITY 
TEMPERATURE: 12°C 
DISSOLVED OXYGEN: 9-6 103 ppm 
P»: 7.9 
CONDUCTIVITY: R 3 p w h n q / r m 
TURBIDITY: 1 1 FTtt 
COLOR: <60 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: N/A 
NUTRIENTS: 
NO. .066 mg/1 
Ortho PO^ 
Total PO 
Total PO 
16 pg/l 
4 31 jjg/1 (f i 11 e red) 
4 71 pg/l (unfi1tered) 
COMMENTS: Few gravel bars and 
deep holes 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Depot Stream 
REFERENCE N U M B E R : _ 5 5 
DATE SURVEYED: 9/2/75 BY: NAI 
SECTION LENGTH: 1.5 mi 
FROM: Mile Road 
TO: Trib #3 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10 - 15 m 
STREAM DEPTH: 0. 3 - 2 mi 
SUBSTRATE: cobble: bpulder;gravel 
GRADIENT: 1 - 2° 
CURRENT: 0.68 FPS (0.20 m/s) 
FISH COVER: 1 
STREAM COVER: <10% 
AQUATIC PLANTS: Algae 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
O 
CO 
CONDUCTIVITY 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVtD SOLIDS: 
NUTRIENTS: 
NO. 
Ortho PO, 
Total PO, 
Total PO, 
(filtered) 
(unfiltered) 
COMMENTS: Many small beds of gravel 
suitable for spawning 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Depot Brook 
REFERENCE NUMBER: 57 
DATE SURVEYED: 9/2/75 BY: NAI 
SECTION LENGTH: 2.0 Miles 
FROM: Two miles upstream 
TO: Six Mile Road 
ELECTROFISHING STATIONS: #57 0.25 mile upstream from bridge 
PHYSICAL CHARACTERISTICS 
10 - 60 m 
Q.Q5 ~ 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: j.b" downstream:U-l" upstream 
CURRENT: 1,64 FPS (0.50 m/s) downstream 
FISH COVER: i 
STREAM COVER: <10% 
AQUATIC PLANTS: Algae 
FISH SPECIES PRESENT: Blacknose dace, 
Creek chub, Common shiner. Lake chub, 
White sucker. Burbot 
WATER QUALITY 
TEMPERATURE: 12°C 
DISSOLVED OXYGEN: 9.3 9.5 ppm 
pH: 
CONDUCTIVITY: 65 u mhos 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 
Total PO 4 
(filtered) 
(unfi1tered) 
COMMENTS: 
STREAM CHARACTERIZATION 
NAME: n^p^t- Stream 
REFERENCE NUMBER: ^ 
DATE SURVEYED: 9/3/25 
SECTION LENGTH:__a_B_miles 
FROM: T r i h , 83 
T 0 : Big Black 
ELECTROFISHING STATIONS: None 
NORMANDEAU ASSOCIATES 
BY: ^ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 15 - 20 m 
STREAM DEPTH: 0.1 - 2.5 m 
SUBSTRATE: cobbles; gravel 
GRADIENT: 0 - 1 ° 
CURRENT: .65 FPS (0.2 m/s) in upper 
FISH COVER: ! ! f t i o n 
STREAM COVER: iq% 
AQUATIC PLANTS:Potemogeton; arrowhead 
FISH SPECIES PRESEN* 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
pH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 110 (Platinum 
88 p mhos/cm 
1.2 FTU 
cobalt) 
TOTAL DISSOLVED SOLIDS: 125.2 mg/1 
NUTRIENTS: 
N O , .178 mg/1 
Ortho P0< 
Total PO^ 
Total PO, 
13 ug/l 
O 
56 ug/l (fi1tered) 
98 ug/l (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
N A M E : Charles Branch 
REFERENCE NUMBER: 13 
DATE SURVEYED: 9/3/75 BY: NAI 
SECTION LENGTH: 3.5 miles 
FROM: Charles Pond 
TO: Big Black 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 2 m 
STREAM DEPTH: .25 m 
SUBSTRATE: cobble; boulder 
GRADIENT: 0.9° (topo) 
CURRENT: 
FISH COVER: 
STREAM COVER: 90% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO. 
Ortho PO^ 
Total PO, 
Total PO, 
(filtered) 
(unfi1tered) 
COMMENTS: Primarily Bog! 
Water high on date surveyed because 
of heavy rainl 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE N O . : _ 
LOCATION: 
INLET STREAM(S): 
OUTLET STREAM: 
DATE SURVEYED: 
Charles Pond 
104 
Aroostook County 
Charles Brook 
8/14/64 
T14 R15 
BY MDIFG 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 50A SUBSTRATE: 
MAXIMUM DEPTH: 4 ft WATER COLOR: 
MEAN DEPTH: AQUATIC PLANTS: 
DEPTH TEMPERATURE pH P.O. 
spring, head 46°F 
5 £ l i S 2 e 55°F 2 
lEsioie 42°F On 
n- sa? — — _ n.n 
6B2. 
0' NAI 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Redbelly dace, Finescale dace 
BROOK TROUT HABITAT ASSESSMENT Outlet 6-8 ft. depth 3"-lo" lcfs 
gentle/mod gradient color white, stream 
stage high bed width 8' 
Spawning - very good gravel bottom 
Nursery - excellent If remains cool 
Adult - fair in pools and beaver flowage 
COMMENTS 
trout reported - no minnows observed 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
fl^E. Charles Pond 
I OCATION: T14 R15 
DATE SAMPLED: 9/1 - 9/2/75 _ B Y : HftI 
SAMPLING GEAR: 2 minnow traps — 
LOCATION: — 
DEPTH: 
TIME SET/PULLED: 1200 - lpno TOTAL HOURS FISHED:—44 hrs 
SPECIES QUANTITY LENGTH RANGE 
Redbelly dace 1 —5 5 M" 
DATE SAMPLED: 8/18/64 BY: MDIFG 
SAMPLING GEAR: <00' "et (ainnow traps) 
LOCATION: Inlet end 
DEPTH: 1 - 6' 
TIME SET/PULLED: 1245 - 1545 TOTAL HOURS FISHED: ? hts 
SPECIES QUANTITY LENGTH RANGE 
Mo fish — 
(redbellv dace) — 
(finescale dace) 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE NO.: 
LOCATION: Urno^nnk m.int-v T14 RI6 _ 
INLET STREAM(S): 
OUTLET STREAM: nrpnt Sfrf-am 
DATE SURVEYED: 9/4/75 BY n » 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 17A SUBSTRATE: 
MAXIMUM DEPTH: 3ft WATER COLOR: 
MEAN DEPTH: AQUATIC PLANTS: 
DEPTH TEMPERATURE pH D J h 
Surface {u2 
BIOLOGICAL CHARACTERISTICS 
Fish Species: None found 
COWENTS 
Bog Pond 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION: 
Blood Lake 
T14 R16 
DATE SAMPLED: 9 / < 1 / 7 5 
SAMPLING GEAR: Minnow hrap 
LOCATION: 
DEPTH: 
TIME SET/PULLED: 1500 - isoo 
BY: 
SPECIES 
Dityscus Beetles 
QUANTITY 
TOTAL HOURS FISHED:_ 
LENGTH RANGE 
DATE SAMPLEO: 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 
TIME SET/PULLED: 
BY: 
TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE NO. 
LOCATION: 
INLET STREAM(S): 
OUTLET STREAM: 
DATE SURVEYED: 
Twn-Hi1p Pond 
ttnne 
Arnnsl-noli ronnt-y 116 R1 VI 4_ 
Tun mi To 
BY 
PHYSICAL CHARACTERISTICS 
SURFACE AREA:_ 
MAXIMUM DEPTH: 
MEAN DEPTH: 
SUBSTRATE: 
WATER COLOR: white 
AQUATIC PLANTS: some pond weeds 
DEPTH TEMPERATURE fiH D J K 
as— eai 7-1 
6Qi 2-3 q.n o * 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Redbelly dace abundant 
Brook trout 
COMMENTS Numerous springs 45° - 52" 
Outlet is a small trickle 
Weather - rain partly cloudy; calm 50-65® water level normal 
Unsettled rain sunshine thunderstorm and hailstorms 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME : Tur-milo PrWI 
LOCATION:_ m c o n - u 
DATE SAMPLED: a/it/f.A BY: 
SAMPLING GEAR: inn' ,»»pgT-im.»ni-*i ? m 
LOCATION: HW shore 
DEPTH: 6 = U 
TIME SET/PULLED: 1115-1545 TOTAL HOURS FISHED: d - 5 h r B 
SPECIES ' QUANTITY LENGTH RANGE 
Brook trout 2 in - 11"— 
DATE SAMPLED: 8/19/64 BY: MDIFG 
SAMPLING GEAR: winnow traps 
LOCATION: 
DEPTH: 
TIME SET/PULLED: TOTAL HOURS FISHED:_ 
SPECIES QUANTITY LENGTH RANGE 
Hpilhi*! ly riaca 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: Depot Lake 
REFERENCE NO.:_ None 
LOCATION: ftroostook County T13 R16 
INLET STREAM(S): Depot Stream 
OUTLET STREAM: Depot Stream 
DATE SURVEYED: R / 11 / f,j BY 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 833 acres SUBSTRATE: 
MAXIMUM DEPTH: io- WATER COLOR: Brown 
MEAN DEPTH: ^ AQUATIC PLANTS: 
DEPTH TEMPERATURE pH D J K ALK 
0' 62 . 7.1 9.4 10.0 
9' 58 7.1 9.1 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Redbelly dace; Blacknose dace; Creek chub; White sucker 
Yellow perch, Common shiner. Banded killifish, Fallfish 
COMMENTS 
Hater level 3' below Hay 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION: 
nepot Lake 
T13 M S 
DATE SAMPLED: R/ll/64 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 4- - 5' 
TIME SET/PULLED: 
aao! a m net 
BY: MniFf: 
TOTAL HOURS FISHED:, 
SPECIES QUANTITY 
LENGTH RAWGE 
Yellow Perch 
White sucker 
DATE SAMPLED: BjxUiA 
SAMPLING r.FftR- 7q«t gill net 
LOCATION: off Pnint 
DEPTH: • V - 51 
TIME SET/PULLED:_ 
BY: 
TOTAL HOURS FISHED:, 
SPECIES QUANTITY 
LENGTH RANGE 
None. 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION:, 
_npimt Take 
rnnnt-v 
DATE SAMPLED: 
SAMPLING GEAR: 
LOCATION:_ 
DEPTH: _ 
TIME SET/PULLED:_ 
N / N / 6 4 
BY: • MDTFri 
Minna* Traps 
TOTAL HOURS FISHED: 
SPECIES QUANTITY 
LENGTH RANGE 
Bcdhelly dace 
Blacknose dace 
Creek chub 
White sucker 
Yellow perch 
Common shiner 
B. killifish 
Fallfish 
DATE SAMPLED: 
SAMPLING GEAR:. 
LOCATION: 
DEPTH: 
BY: 
TIME SET/PULLED: 
TOTAL HOURS FISHED:_ 
SPECIES QUANTITY 
LENGTH RANGE 
D20 
C H I M E N T I C O O K A N D P O C W O C K 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: East Branch Pocwock 
REFERENCE NUMBER:_3l 
DATE SURVEYED: 8/19/75 BY: HAI 
SECTION LENGTH: s.o miles 
FROM: Fnx Road 
TO: 7r>d crossing Fox Road 
ELECTROFISHING STATIONS: None _ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1.5 - 5 m 
STREAM DEPTH: O.l - 1.2 m 
SUBSTRATE: sand.gravel;cobble;boulder 
GRADIENT: 0.36° (topo) 
CURRENT: 
FISH COVER: 2 
STREAM COVER: 70% - 90% 
AQUATIC PLANTS: Fontinalis. rushes 
WATER QUALITY 
TEMPERATURE:_ 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total PO 4 
(filtered) 
(unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: 
NORtWiOEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: East Branch Pocwock 
REFERENCE NUMBER: 32 
DATE SURVEYED: B/19/75 BY: n « 
SECTION LENGTH: 3.5 miles 
FROM: 2nd Fox Road crossing 
TO: Main Stem Pocwock 
ELECTROFISHING STATIONS: »32A - 1/2 mile downstream from 2nd bridge 
(going downstream) that crosses East Branch Pocwock 
(Above 910) 
PHYSICAL CHARACTERISTICS WATER QUALITY 
STREAM WIDTH: 2 - 5 m TEMPERATURE: 
STREAM DEPTH: M . n.i . 
SUBSTRATE: gravel ;cobbles .-boulders 
GRADIENT: 0 - 1 ° upstream 10-12°downstream CONDUCTIVITY: 
CURRENT: 0.57 m/s (0.17 m/s) TURBIDITY: 
14°C 
DISSOLVED OXYGEN: 9.4 9.6 ppm 
pH: 6^4 
95 u mhos/cm 
• ro 
FISH COVER: COLOR: 
STREAM COVER: 70-100% upstream 30% downstream TOTAL DISSOLVED SOLIDS: 
AQUATIC PLANTS: pptemogeton ; fontinalis NUTRIENTS: 
FISH SPECIES PRESENT: Brook trout. 
N0 3 
Ortho P0( 
Total PO, 
Total TO, 
(filtered) 
_(unfil tered) 
Blacknose dace. Creek chub, Ixmqnose 
sucker. Slimy sculpin. Burbot 
COMMENTS: Spawning gravel abundant 
in upstream deadwater sections 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: East Branch Pocwoqk 
REFERENCE NUMBER: u 
DATE SURVEYED: e/19/75 BY: H»I 
SECTION LENGTH: 3.5 miles 
FROM: 2nd Fox Road crossing 
TO: Pocwock main stem 
ELECTROFISHING STATIONS: «32B - 200 meters upstream from most 
downstream bridge on the east branch (Below 910) 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. Lonqnose sucker, 
_ . Slinty reuipfo. gurbot 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 1 0 • 2 10-3 ppn» 
pH: 7.4 
CONDUCTIVITY: 73 •• - w w ™ 
TURBIDITY: 0.3 FTU 
COLOR: <15 .(tlatlnw-cofrait) 
TOTAL DISSOLVED SOLIDS: 102.8 
NUTRIENTS: 
• 059 mg/1 
17 |ig/l 
N0 3 
Ortho PO 4 
Total PO 4 
Total PO, 
4 77 ug/1 (fi1tered) 
4 77 vg/i (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: East Branch Pocwock 
REFERENCE NUMBER: 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish. 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 500 ft. section 
PHYSICAL CHARACTERISTICS 
STREAM WlDTH:__?o_ft 
STREAM DEPTH: 3 - 12 in 
SUBSTRATE rocky, rubble 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: 8"** trout. 
Burbot, sculpins 
WATER QUALITY 
TEMPERATURE: 65"F 
DISSOLVED OXYGEN: 
P H : _ 
O 
ro 
PO 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIOS:_ 
NUTRIENTS: 
N0 3 
Ortho P0 4 
Total 
Total PO4 
_(f 11 tered) 
Junfiltered) 
STREAM CHARACTERIZATION 
NORMANDEAU ASSOCIATES 
Fjgl- Branrh Pnrrwock NAME: 
REFERENCE NUMBER: 4 mAT-321 
DATE SURVEYED: 7/14/fif) 
SECTION LENGTH: 
FROM: 
TO: 
1st Bridge 
2nd Fridge 
ELECTROFISHING STATIONS: 
BY: Maine Div. Inland Fish 
PHYSICAL.CHARACTERISTICS 
STREAM WIDTH: 15-
STREAM DEPTH: 
SUBSTRATE: Silted; rocky 
GRADIENT: v. gentle 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
12 - 15 cfs 
good shade 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 54° 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total P0 4 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Many stream branches; 
generally silted, some heavy algae-
Much small gravel 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: East Branch Pocwock 
REFERENCE NUMBER: . S a c t i o n s (NM-TU 
DATE SURVEYED: jyxd/aa BY: Maine Div. Inland Fish. 
SECTION LENGTH: 
F R 0 M : n-i^T-
TO: T.-H Bi-irlgp ahrwc main stem confluence 
ELECTROFISHING STATIONS: • 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10 - 301 
STREAM DEPTH: 
SUBSTRATE: travel upstream: Boulder down. 
GRADIENT: Gentle - steep 
CURRENT: a - 15 CFS 
FISH COVER: 
STREAM COVER: well-shaded 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout; 
White sucker 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH: 
O 
ro 
oo 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO, 
(filtered) 
(unfiltered) 
COMMENTS: Upper 1.0 mile - much 
spawning substrate with 0+ trout, lowest 
1.25 miles good adult habitat but poor 
for spawning - nursery. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: West Branch Pocwock 
REFERENCE NUMBER:_33 
DATE SURVEYED: 8/21/75 BY: NRI 
SECTION LENGTH: 2.5 wiles 
FROM: Canadian border 
TO: Estcort Road 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIOTH: 7 - s „ 
STREAM DEPTH: ns - n.fi m 
SUBSTRATE: cofahlfigjt boulders 
GRADIENT: 8-
CURRENT: 2.13 FPS (0.65 M/s) 
FISH COVER: 2 
STREAM COVER: 10 - 30% 
AQUATIC PLANTS : _ & l g a £ L _ 
FISH SPECIES PRESENT: 
HATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total P0 4 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
West Branch Pocwock NAME: 
REFERENCE NUMBER 
DATE SURVEYED:__ 
SECTION LENGTH:_ 
FROM: _ 
TO: 
8/21/75 
4.0 wiles 
Estcort Road 
Main Stem Pocwock 
ELECTROFISHING STATIONS: None 
BY: N A I 
PHYSICAL CHARACTERISTICS 
2 - 8 1 STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRAOIENT:_ 
CURRENT:_ 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
3 - 5 ' 
30 - 901 
Potemoqeton 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
o 
ro 
-f* 
CONDUCT IVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total P 0 4 
Total ro 4 
Jfil tered) 
(unfiltered) 
COMMENTS: Spawning substrate 
jjresent in dcadwater areas. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Pocwock Stream 
REFERENCE NUMBER: 43 
DATE SURVEYED: 8/23/75 BY: « M 
SECTION LENGTH: 1 mile 
F ROM: Pocwock Road 
TO: St. John 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: r — 1 ? m 
STREAM DEPTH: n-; - 1 s m 
SUBSTRATE: r-oV>y,l^ ; iwi 1 some gravel 
GRADIENT: 2f_ 
CURRENT: i . ag FPS (n.45 m/al 
FISH COVER: 1 
1Q% STREAM COVER: 
AQUATIC PLANTS: Potemogeton 
Algae __ 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
OrthQ P0 4 
Total P0 4 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
areas 
Some good spawning 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Pocwock Stream 
REFERENCE NUMBER: 44 
DATE SURVEYED: 8/23/75 BY: NAI 
SECTION LENGTH: 3.0 miles 
FROM: Confluence at East Branch 
TO: Pocwock Road _ _ 
ELECTROFISHING STATIONS: #44ft - 200 meters above confluence 
with Ragt Ri-anfh Pomnock _ _ _ _ _ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 5 - 10 m 
STREAM DEPTH: .01 - 1.75 m 
SUBSTRATE: Gravel; cobble; boulder 
GRADIENT: 1 - 2 ° 
CURRENT: — 
FISH COVER: 1 - 2 
STREAM COVER: 10 - 20% 
AQUATIC PLANTS: Potemogeton 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. Slimy sculpin, 
Burbot 
WATER QUALITY 
TEMPERATURE: 14°C 
DISSOLVED OXYGEN: 8.1 
PH: 
8.5 
7.5 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
82 p mhos/cm 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
O 
ro 
tn 
(filtered) 
(unfiltered) 
COMMENTS: Spawning gravel abundant 
in upper 2 miles 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: pnnnvh str^r"" 
REFERENCE NUMBER:.^ 
DATE SURVEYED: B / 2 X O Z BY: Nfli 
SECTION LENGTH: v n miles 
FROM: ronfIngnce of East Branch 
TO: Pocwock Road 
ELECTROFISHING STATIONS: |44B - 1.0 miles above Pocwock Road 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PUNTS: 
FISH SPECIES PRESENT: Blacknose dace, 
Fallfish, Creek chub, White sucker. 
Slimy sculpin. Burbot 
WATER QUALITY 
TEMPERATURE: I5°c 
DISSOLVED OXYGEN: 8.8 9.1 PPM 
PH: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
89 y mhos/cm 
TOTAL DISSOLVED S0LIDS:_ 
NUTRIENTS: 
NO 3 
Ortho PO 4 
Total PO 4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS'. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Pocwock Stream 
REFERENCE NUMBER section 1 (NAI-43/44) 
DATE SURVEYED: 7/15/60 BY: MDIFC; 
SECTION LENGTH: i.smi 
FROM: 1 > g t . (rnr.ct- iViungfrnaa) 
TO: St. Jnhn Rivpr 
ELECTROFISHING STATIONS: . 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 601 
STREAM DEPTH: 
SUBSTRATE: R n f-k and KravPl 
GRADIENT:. 
CURRENT: 
. very qpntlp 
fiS 
FISH COVER: 
STREAM COVER: Mali 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 7s° 
DISSOLVED OXYGEN: 
PH: 
O 
ro 
cn 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVEO SOLIOS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO. 
Total PO. 
J filtered) 
(unfiltered) 
COMMENTS: Deadwater: silt in 
patches 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Pocwock Stream 
REFERENCE NUMBER: section 2 (NAI-44) 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: , ^  
FROM: hriH^p 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 25' 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 20 CFS 
Gravel throughout 
gentle 
FISH COVER: 
STREAM COVER:, a h a d e d banks 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 68° 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
Jfil tered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Pocwock Stream 
REFERENCE NUMBER: Section 3 (NAi - ) 
DATE SURVEYED: 7/15/60 BY:Maine Div. Inland Fish 
SECTION LENGTH: l.o mi 
FROM: Bridge above E. Branch confluence 
TO: 1. n mile upstream 
ELECTROFISHING STATIONS:_ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 15 CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
Rocky 
Moderate 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
O 
rv> 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho 
P°4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
COMME NTS: rift syhatrate for salmon 
but spotty for Brook trout• Poor 
adult residence 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Chimenticook 
REFERENCE NUMBER:_45 
DATE SURVEYED: 8/25/75 BY: M A I 
SECTION LENGTH: 4.5 miles 
FROM: Little East Lake 
TO: Pocwock Road 
ELECTROFISHING STATIONS: 45A - 1/4 mile upstream from Estcourt Road 
PHYSICAL CHARACTERISTICS 
STREAM WIOTH: 10 - 15 m 
STREAM DEPTH: .01 - 1.0 m 
SUBSTRATE: cobble 
GRADIENT: i - 2° 
CURRENT: ?.in FPS (n.fifi IB/H) 
FISH COVER: 
STREAM COVER: 101 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Blacknose 
dace. Pearl dace. Lake chub. 
White sucker. Slimy sculpln 
HATER QUALITY 
TEMPERATURE: 1 7° c 
DISSOLVED O X Y G E N : 9 - 7 P P H 
pH: 6 J 
CONDUCTIVITY: 38.0 pmhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P0 4 
Total P0 4 
Total P0 4 
(filtered) 
(unfi1tered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Chimenticook Stream 
REFERENCE NUMBER: 45 
DATE SURVEYED: 8/25/75 BY: nai 
SECTION LENGTH: i 
FROM: i.ieup E«ci- rj»ke 
TO: Pfif-wniTV Rnad 
ELECTROFISHING STATIONS: 45B - 1.5 miles upstream from Pocwock Road 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AqUATIC PLANTS: 
FISH SPECIES PRESENT: Blacknose dace. 
Creek chub. Common shiner, Slimy 
sculpln. Burbot 
WATER QUALITY 
TEMPERATURE: 18® 
DISSOLVED OXYGEN: 
P«: _ _ 
9.4 9.5 PPM 
7.0 
O 
ro 
0 3 
CONDUCTIVITY: 
TURBIDITY:, 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total P0 4 
Total PO. 
Jfiltered) 
_(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Chimenticook 
REFERENCE NUMBER: 47 
DATE SURVEYED: 8/25/75 BY: NAI 
SECTION LENGTH: 3.0 miles 
FROM: Pocwock Road 
TO: St. John 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 8 - 1 2 . 
STREAM DEPTH: .05 - 0.5 m 
SUBSTRATE: 
GRADIENT: 1 - 2 ° 
CURRENT: 1.33 FPS (0.40 m/s) 
FISH COVER: l 
STREAM COVER: -oo* 
AQUATIC PLANTS:_ 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY:63 umhos/cm 
TURBIDITY: 0.2 FTU 
COLOR: 5 (Platinum - cobalt) 
TOTAL DISSOLVED SOLIDS: 81.5 ntg/1 
NUTRIENTS: 
.049 mg/1 N0 3 
Ortho PO, 
Total PO, 
Total PO, 
28 ]l g/1 
65 p g/l( fi 1 tered) 
61 ii g/l( unfil tered) 
FISH SPECIES PRESENT: 
COMMENTS: Mostly Shallow Riffles 
with little or no pools 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Chimenticook 
REFERENCE NUMBER: 
DATE SURVEYED: 7/is/6n 
SECTION LENGTH: i mi 
FROM: Trying Road 
TO: Island 
ELECTROFISHING STATIONS: 
BY: Maine Div. Inland Fish 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 50 - 150-
STREAM DEPTH: 
SUBSTRATE:_ 
GRADIENT: gentle 
CURRENT: 50 CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
Open shade 
FISH SPECIES PRESENT: c r e e k c h u b ' 
Blacknose dace. Brook trout 
WATER QUALITY 
TEMPERATURE: 70° 
DISSOLVED OXYGEN: 
PH: 
O 
ro 
10 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 (filtered) 
Tots1, (unfiltered) 
COMMENTS: E e J t 2-y_ pools, many 
J.QW_ ifUiP. J 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
Chimenticook NAME: 
REFERENCE NUMBER: NAI-47 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish. 
SECTION LENGTH:_ 
FROM: 
TO: 
Island 
Mouth 
ELECTROFISHING STATIONS: 
8 - 24" 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 50 - 100' 
STREAM DEPTH 
SUBSTRATE 
GRADIENT: gentle-moderate 
CURRENT: so CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
WATER QUALITY 
TEMPERATURE: 70° 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total PO, 
FISH SPECIES PRESENT: 
Jf.11 tered) 
(unfiltered) 
C0W1ENTS: In general poor In snimer 
and good In spring for trout 
( 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE NO.:_ 
LOCATION: 
INLET STREAM(S): 
OUTLET STREAM: 
DATE SURVEYED: 
Little East Lake 
Aroostook County T17 R14 
1 - t-hr.r'r.tighfaT-c 
Chlment-irnnk 
FL/1 (1/64 BY MDIFFL 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: i m acres 
MAXIMUM DEPTH:. 
MEAN DEPTH: 
SUBSTRATE 
WATER COLOR:. 
AQUATIC PLANTS:. 
brown 
DEPTH 
_o: 
TEMPERATURE 
58 "F 
58" 
£H 
7.1 
P.O. 
9.2 
9 . 0 
ALK 
8.0 
O 
oo 
o 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Yellow perch, fallfish, c. sucker, 1. suckers, 
pearl dace, blacknose dace, brook trout 
COMMENTS Weather - inter cloudy - NW high winds 62° 
Adults uncommon in 2 inlets - excellent spawning gravel -
fair to good nursery 
Outlet - 40"-50' 1-2* 60° (HjO temp?) shade along sides 
excellent nursery and spawning area. 
2 Inlets - thoroughfare 30-40' wide 1-4' deep 63° 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Little East Lake 
LOCATION: 
DATE SAMPLED: 8/10/64 
SAMPLING GEAR: 200' Gill net 
LOCATION: 
DEPTH: 3 - 4 ' 
BY: 
TIME SET/PULLED: TOTAL HOURS FISHED: 5 hrs 
C- suckers 
QUANTITY 
abundant 
abundant 
abundant 
LENGTH RANGE 
DATE SAMPLED: 8/10/64 BY: 
SAMPLING GEAR: 200' Gill net 
LOCATION: 
DEPTH: 5 - 5 ' 
TIME SET/PULLED: TOTAL HOURS FISHED: 4.5 hrs 
SPECIES QUANTITY LENGTH RANGE 
C. suckers very abundant 
L. suckers very abundant 
Y. perch very abundant 
C. shiner very abundant 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION: 
T.it-t-lA Kagt' Tjkp 
T17 R14 
DATE SAMPLED: 
SAMPLING GEAR: 
LOCATION:_ 
DEPTH: 
TIME SET/PULLED: 
8/10/64 BY: 
2 minnow traps and seines 
TOTAL HOURS FISHED: 
SPECIES 
Common shiner 
Pearl dace 
Blacknose dace 
White sucker 
QUANTITY 
Ijangnose sucker 
Fallfish 
Brook trout 
LENGTH RANGE 
DATE SAMPLED:_ 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 
BY: 
TIME SET/PULLED: TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
D32 
POCWOCK TO LITTLE BLACK 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Brown Brook 
REFERENCE NUMBER:_7 . 
DATE SURVEYED: 8/12/75 BY: NAX 
SECTION LENGTH: 8.5 miles 
F ROM: Headwaters 
TO: St. John River 
ELECTROFISHING STATIONS: #7 - 1QO meters downstream from 
hridge in the south-central portion of T16 R12 (above 910) 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 5 m 
STREAM DEPTH: .02 - 1.0 ro 
SUBSTRATE: . 9 f „ A . . h„„ 
GRADIENT: n 
•CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
Potemogeton 
_Algae 
FISH SPECIES PRESENT: Brook trout. 
Creek chub. Slimy sculpin 
WATER QUALITY 
TEMPERATURE: 12.6°C 
6.6 
DISSOLVED OXYGEN: 9.4 9.3 PPM 
pH:. 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
(filtered) 
(unfi1tered) 
COMMENTS: Stream types 
alternate between riffle pool and 
beaver flowage. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
Brown Brook NAME: 
REFERENCE NUMBER: 7 
DATE SURVEYED: B/12/75 
SECTION LENGTH:, 
FROM: 
TO: 
R-5 miles 
_HeadHa£ers._ 
St. John 
BY: 
ELECIROFISHING STATIONS: #7A 
with the 2nd Tributary 
300 meters upstream froir the 
(Below 910) 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: _ _ _ 
SUBSTRATE: 
GRADIENT: 
CURRENT: _ _ 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: 
Creek chub, White sucker. Slimy 
sculpin. Burbot 
WATER QUALITY 
TEMPERATURE: N/A 
DISSOLVED OXYGEN: 9.1 9.1 pp" 
pH: 6^7 
O 
CO 
CO 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
82 u mhos/cm 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total TO. 
(filtered) 
(unfi1tered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Brown Brook 
REFERENCE NUMBER: 7 
DATE SURVEYED: 8/12/75 BY: NAI 
SECTION LENGTH: R 5 
FROM: — 
TO: fit. .Tnhn River 
ELECTROFISHING STATIONS: «7B - Bridge which is farthest downstream 
(Below 910) 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER:J 
AQUATIC PLANTS: 
FISH SPECIES PRESENT:. 
RlanknoSP dace. Pearl dace. White 
sucker. Slimv sculpln. Burbot 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 8.6 8.7 ppm 
pH: 6.85 
70 ymhos 
1.1 FTU 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 20 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: N/A 
NUTRIENTS: 
N0 3 
.050 mg/1 
Ortho P 0 4 35 uq/1 
Total PO 
4 69 iig/1 (filtered) 
Total P 0 4 78 Mg/1 (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Brown Brook Trib. 1 
REFERENCE NUMBER: 8 
DATE SURVEYED: 8/12/75 BY: HAI 
SECTION LENGTH: 4.5 miles 
FROM: Headwaters 
TO: Brown Brook 
ELECTROFISHING STATIONS: «8 - Where the township line crosses 
the brook 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: • l - 2 « 
STREAM DEPTH: .02 - i,o 
SUBSTRATE: mud; gravel;cobbles 
GRADIENT: 1-62° (Topo) 
CURRENT:_ 
FISH COVER: 3 
STREAM COVER: 40 - 100% 
AQUATIC PLANTS: Potemogeton 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: 16.2 
DISSOLVED OXYGEN: 9.6 10.0 PPM 
pH: 
CONDUCTIVITY: 8 0 ymhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Good brook trout 
spawning areal Open, slow water 
with some riffle and pool areas 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Brown Brook Trib. 3 
REFERENCE NUMBER: 9 _ _ _ 
DATE SURVEYED: a/12/25 B Y : _ _ N A I 
SECTION LENGTH: 0.5 miles 
FROM: Headwaters 
TO: Brown Brook 
ELECTROFISHING STATIONS: Hone ; 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: , _ -, m 
STREAM DEPTH: , „ 
SUBSTRATE:, 
GRADIENT: 3 a . ( f n r o ) 
CURRENT: _ _ _ _ _ _ _ _ _ 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
. 80 - 90% 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH:___ 
CONDUCTIVITY:, 
TURBIDITY:_ 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Brown Brook 
REFERENCE NUMBER: 
DATE SURVEYED: 7/11/62 BY: Maine Div. Inland Fish 
SECTION LENGTH: _ 
FROM: 
TO: 
ELECTROFISHING STATIONS: 1 - 500 ft section 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 18 ft 
STREAM DEPTH: 
SUBSTRATE: boulders 
GRADI ENT: 
CURRENT: 1 ? ^ 
FISH COVER: 
STREAM COVER : _ G o o i 3 
AQUATIC PLANTS: 
sucker, Cusk ("Burbot) 
COMMENTS: Riffles, flats. Pools 
WATER QUALITY 
TEMPERATURE: S7°F 
DISSOLVED OXYGEN: 
pH:. 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Fox Brook 
REFERENCE NUMBER:_40 
DATE SURVEYED: 8/21/75 BY: NAI 
SECTION LENGTH: j.n 
FROM: llppor Arrrogs Bnati 
TO: fymflnenr-e with main stem 
ELECTROFISHING STATIONS: Hone 
PHYSICAL CHARACTERISTICS WATER QUALITY 
STREAM WIDTH: 0.3 - 1.5 m TEMPERATURE: 
STREAM DEPTH: .1 - 1.5 m DISSOLVED OXYGEN: 
SUBSTRATE: pand- aravel pH: 
GRADIENT: 0 - 1° CONDUCTIVITY: 
CURRENT: o.25 FPS (0.07 m/s) TURBIDITY: 
FISH COVER: 3 COLOR: 
STREAM COVER: 90 - 100% TOTAL DISSOLVED SOLIDS: 
AQUATIC PLANTS: NUTRIENTS: 
N0 3 
Ortho PO, 
T o t a l P 0 4 (unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: Cedar bog 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Fox Brook 
REFERENCE NUMBER:_4l 
DATE SURVEYED: 8/21/75 BY: NAI 
SECTION LENGTH: 2.0 miles 
FROM: Upper confluence 
TO: Lower confluence 
ELECTROFISHING STATIONS: «41 - 100 meters below confluence of 
"flst- and Meat Branches — 
PHYSICAL CHARACTERISTICS WATER QUALITY 
STREAM WIDTH: 2 - 4 m TEMPERATURE: 11.5*C 
STREAM DEPTH: .05 - 1.5 m DISSOLVED OXYGEN: 10.2 10.3 ppm 
SUBSTRATE: oH: 
GRADIENT: CONDUCTIVITY: n ,,-hn*/™ 
CURRENT: n i* TURBIDITY: 
FISH COVER: 1 COLOR: 
STREAM COVER: Rr> - 90* TOTAL DISSOLVED SOLIDS: 
AQUATIC PLANTS NUTRIENTS: 
N0 3 
Ortho PO, 
T o t a l P 0 4 (filtered) 
T o t a 1 P 0 4 (unfiltered) 
FISH SPECIES PRESENT: Brook trout. 
Slimy snulpln 
COMMENTS: Good pools. Undercut banks 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NftME: Fox Brook 
REFERENCE NUMBER: 42 
DATE SURVEYED: a/71/75 B Y : M I 
SECTION LENGTH: 4.0 miles 
FROM: Lowor confluence 
TO: St. John 
ELECTROFISHING STATIONS: — at- of western Tributary 
with main north nf Tnwnshin line. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 4 - 5 m 
STREAM DEPTH: .05 - 1.5 m 
SUBSTRATE: 
GRADIENT: 2 - 3 ° 
CURRENT: 0.88 FPS 10.27 m/s) 
FISH COVER: 2 
STREAM COVER: 80% 
AQUATIC PLANTS:, 
FISH SPECIES PRESENT: 
fjH my anil pin 
WATER QUALITY 
TEMPERATURE: 10"c 
DISSOLVED OXYGEN:10.8 ll.l ppm 
pH: 7^3 
CONDUCTIVITY: 122 umhos/cm 
TURBIDITY: 0.5 FTP 
COLOR: 10 (Cobalt-platinum) 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
.035 ma/1 
N/A 
N0 3 
Ortho PO, 
Total PO, 
Total PO 
4 30 yq/1 
4 49 tiq/1 
> 68 nq/1 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Fox Brook 
REFERENCE NUMBER: _ _ 
DATE SURVEYED: 7/11/62 BY: Maine Div. Inland Fish 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 1-500' Section 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2 5 . 
STREAM DEPTH: 
SUBSTRATE:B 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
WATER QUALITY 
TEMPERATURE: 622E_ 
DISSOLVED OXYGEN: 
PH: 
O 
CO 
•»4 
' CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
FISH SPECIES PRESENT: 
Sen1 pins. White sucker. Burbot. 
Blacknose dace 
Ortho P0 4 
Total PO, 
Total PO. 
(filtered) 
(unfi1tered) 
COMMENTS: Riffles 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Ouellette Brook 
REFERENCE NUMBER: 37 
DATE SURVEYED: a/?n/!<=. B Y : N&l 
SECTION LENGTH: ?.n .miles (3.25) 
FROM:_ nouth 
TO: 2.0 mllas upstream 
ELECTROFISHING STATIONS: > n . m . n . f<-™» hriflnP 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2 - 4 m 
STREAM DEPTH: .1 -.5 m 
SUBSTRATE:. 
GRADIENT: l - 3° 
CURRENT: 0.49 - 1.14 FPS 10.15-0.34m/s) 
1 - 2 FISH COVER:_ 
STREAM COVER: 70% 
AQUATIC PLANTS: A 1 q a 
FISH SPECIES PRESENT:. 
Sj tmv sculpin 
WATER QUALITY 
TEMPERATURE: 15°c 
DISSOLVED OXYGEN:9.5 9.7 ppm 
pH: L J 
CONDUCTIVITY: 144 umhos/cm 
TURBIDITY: 0.25 FTU 
COLOR: 
TOTAL DISSOLVED SOLIDS: N/A 
NUTRIENTS: 
""a .118 ma/1 
Ortho PO 
4 63 ug/l 
o 
OJ 
CO 
T O t a 1 P 0 4 44 uo/1 (filtered) 
T 0 t a 1 P 0 4 44 uq/l (unfiltered) 
COMMENTS: 
D39 
LITTLE BLACK 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Johnson Brook 
REFERENCE NUMBER:_10 
DATE SURVEYED: 8/13/75 BY: NAI 
SECTION LENGTH: 6.0 miles 
FROM: Headwaters 
TO: Host downstream bridge on the brook 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: •,_•,„ 
STREAM DEPTH: . r n - i - S m 
SUBSTRATE: ri-nhMccihniili1i-r 
GRADIENT: 1.45° jtopn) 
CURRENT: • 
FISH COVER: _ 3 
STREAM COVER: 60 - qo% 
AQUATIC PLANTS: Alaae 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:, 
pH: 
CONDUCTIVITY:, 
TURBIDITY:_ 
COLOR: 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
NO, 
Ortho PO, 
Total P0 4 
Total PO. 
(filtered) 
_(unfiltered) 
COMMENTS:This section contains boa, beaver 
ponds, and riffle pool areas. Riffle pool 
areas dominate. Good spawning substrate  
for trout in riffles in lower end. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Johnson Brook 
REFERENCE NUMBER : _ U 
DATE SURVEYED: 8/13/75 BY: NAI 
SECTION LENGTH: 1.0 mile 
FROM: Most downstream bridge 
Littla Black Pivar 
ELECTROFISHING STATIONS: til - 200 meters downstream from point at 
which the brook rung right next to the road. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 2 m 
STREAM DEPTH: .05 - 1.5 HI 
SUBSTRATE: gravel: cobbles; boulder 
GRADIENT: 21.7° (topo) 
CURRENT: T sn FPH (1 .07 m/sl 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
70 - 90% 
FISH SPECIES PRESENT: Brook trout. 
Slimy sculpin 
WATER QUALITY 
TEMPERATURE: N/A O 
DISSOLVED OXYGEN: 9.1 10,1 ppm O 
pH: 6^5 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
128 umhos/cm 
0.2 FTU 
1 (Pobalt-Platlmm) 
TOTAL DISSOLVED SOLIDS: M/A 
NUTRIENTS: 
N0 3 
Ortho PO, 
Total PO, 
Total PO, 
•189 ma/1 
4 33 UQ/1 
'4 67 uq/1 (fi 1tered) 
*4 82 uq/1 (unfi 1 tered) 
COMMENTS: Brook trout spawning 
substrate scarce upstream but 
present downstream. 
STREAM CHARACTERIZATION 
NAME: Johnson Brook 
REFERENCE NUMBER:_ 
DATE SURVEYED: 6/22/56 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
NORMANDEAU ASSOCIATES 
BY: Maine Div. Inland Fish 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: Large- Medium rubble 
GRADIENT: 
CURRENT: 5 CFS 
FISH COVER: 
STREAM COVER: Fair; some cut banks 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
P«:. 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO. 
Total PO. 
J f 11 tered) 
(unfiltered) 
COMMENTS: Riffles alternating 
Mit-h pools 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: yifritney Brook — 
REFERENCE NUMBER:.^ 
DATE SURVEYED: a/is/75 BY: m m 
SECTION LENGTH: 4.0 miles 
FROM: Headwaters 
TO: Little Black River 
ELECTROFISHING STATIONS: »12 - 100 meters downstream fret bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 3 m 
STREAM DEPTH: n-; - m 
SUBSTRATE: ^hhip., Mi.i^rs 
GRADIENT: 3 -
CURRENT: •> - n.4H rps t.*7-. 14 m/s) 
FISH COVER: 2 
STREAM COVER: 
AQUATIC PLANTS:. 
5Q% 
FISH SPECIES PRESENT: Brook trout. 
Slimy sculpin 
WATER QUALITY 
TEMPERATURE: 14.4°C 
DISSOLVED OXYGEN: 9.3 9.4 ppm 
pH:_ 6.8 
O 
67 imhos/cm CONDUCTIVITY:^ 
TURBIDITY: 2 .0 FTO 
COLOR: >20 (Platini»-cobalt) 
TOTAL DISSOLVED SOLIDS: H/fi 
NUTRIENTS: 
. .110 ag/1 
Ortho PO, 
4 45 ug/1 
T O T A 1 P 0 4 48 ug/1 (filtered) 
T O T A 1 P 0 4 48 wg/l (unfiltered) 
COMMENTS: Limited Beaver Activity 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Whitney Brook 
REFERENCE NUMBER: 
DATE SURVEYED: BY: Maine Dlv. Inland Fish 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10 - 15' 
STREAM DEPTH: 1 - 3 ' 
SUBSTRATE: 2 - 3 " rubble 
GRADIENT: 
CURRENT: « CFS 
FISH COVER: 
STREAM COVER: Excellent 
AQUATIC PLANTS: . 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
NO, . 
Ortho P0 4 
Total PO. 
Total PO. 
FISH SPECIES PRESENT: 
(filtered) 
(unfiltered) 
COMMENTS: f„i- p ^ y 
spawning h-ihitat 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Little Hafey Brook 
REFERENCE NUMBER :_22 
DATE SURVEYED: n/n/7s BY: NAI 
SECTION LENGTH: 
FROM: Hafev Pond 
TO: Bridge 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 5 in 
STREAM DEPTH: . 02 - lm 
SUBSTRATE: P . qravel 
GRADI ENT: 2.46° (topo) 
CURRENT: .5 ft/sec 
FISH COVER: , 
STREAM COVER: 
AQUATIC PLANTS: C Q l U t e . w d g e , 
Fontinalis 
FISH SPECIES PRESENT: 
HATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:, 
PH: 
O 
ro 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 (filtered) 
Total PO 4 (unfiltered) 
COMMENTS: Beaver ponds present 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: T.it-H., Ha fey Rrnnt 
REFERENCE NUMBER: 33 _ _ _ _ _ 
DATE SURVEYED: B/H/T; BY: NAT 
SECTION LENGTH: i.n.11., 
FROM: Bridga 
TO: LjJJJLe Rlack River 
ELECTROFISHING STATIONS: «23A - immediately downstream from bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 12 m 
STREAM DEPTH: .02 - 1.5 m 
SUBSTRATE: cobble, gravel 
GRADIENT: 710° 
CURRENT: .5 ft/sec 
FISH COVER: 
STREAM COVER: 40% 
AQUATIC PLANTS: Poteroogeton. 
Utricularia, carex 
FISH SPECIES PRESENT: Brook trout. 
Slimy sculpin 
WATER QUALITY 
TEMPERATURE: is.2°c 
DISSOLVED OXYGEN: 13.3 8.1 ppm 
PH: N/A 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
140 umhos/cm 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO, 
J f 11 tered) 
_(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Little Hafey Brook 
REFERENCE NUMBER: 23 
DATE SURVEYED: 8/13/75 BY: ^ 
SECTION LENGTH: 2.0 mi 
F R O M : _ _Bxiagfi 
TO: Little Black River 
ELECTROFISHING STATIONS: #23B 1.0 miles downstream from bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADI ENT: 5 _ 7 . 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: B r m k trout. 
H ' ^ n n ^ p dace. Pparl dflCR • Slimy 
Bf.nl pi n 
WATER QUALITY 
TEMPERATURE: Ifi 4 T 
DISSOLVED OXYGEN: „ Q n g r p m 
PH: L J 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO, 
O 
GJ 
Ortho P0 4 
Total P0 4 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Haffiy Brook 
REFERENCE NUMBER :_g2 , 
DATE SURVEYED: g/n/75 BY: m i 
SECTION LENGTH: i.o mi 
FROM: Little Black 
TO: 1 mile upstream 
ELECTROFISHING STATIONS: »87 - 100 ft upstream from bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 2.5 m 
STREAM DEPTH: .05 - 0-5 m 
SUBSTRATE: gravel;sand 
GRADIENT: o - i° 
CURRENT: .78 FPS (0.23 m/s) 
FISH COVER: 
STREAM COVER: 7 n - an* 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. White sucker. Slimy 
sculpin, Threesplne stickleback, 
Ninesplne stickleback 
WATER QUALITY 
TEMPERATURE: 10-c 
DISSOLVED OXYGEN: 9-5 10-7 ppm 
PH: 
CONDUCTIVITY: 75 pmhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total PO 4 
Total P0 4 
_ff11tered) 
_(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Hafey Brook 
REFERENCE NUMBER? 
DATE SURVEYED: BY: Maine Div. Inland Fish 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 3 CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 54° 
DISSOLVED OXYGEN: 
P»: 
CJ 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO 3 
Ortho PO 4 
Total P0 4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: Bgavar dam at mouth: 
flnwage 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER:_24 
DATE SURVEYED: HAM/75 BY: NAI 
SECTION LENGTH: a n miles 
FROM: Estcort Road 
TO: Tributary «1 
ELECTROFISHING STATIONS: #24A - Immediately downstream from 
bridge on Estcort Road 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 9 m 
STREAM DEPTH: 1.5 in 
SUBSTRATE: Cobble; gravel 
GRADIENT: 
CURRENT: s ft-/ 
FISH COVER: , _ ? 
fin - nn* STREAM COVER:. 
AQUATIC PLANTS:. 
s Fontinalis _ 
FISH SPECIES PRESENT: Brook trout. 
fjlimy annlpin. Burbot 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: g.3 9.2 ppm 
PH= 
CONDUCTIVITY: n o umhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total P0„ 
(filtered) 
_(unfiltered) 
COMMENTS '.Few blowdowns in the area 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER:_25 
NORMANDEAU ASSOCIATES 
DATE SURVEYED: 8/14/75 BY: « « 
SECTION LENGTH: i.o miles 
FROM: Tributary #1 
TO: Kasterlv bend in Estcort Road 
ELECTROFISHING STATIONS: «25A - upstream from bridge on 
Rpcky Brook Trib >1' — 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:. 2 - 9 m 
STREAM DEPTH: .05 - 1.5 m 
SUBSTRATE: cobbles-gravel, pools silt 
GRADIENT: n« - 1° 
CURRENT: < 3 ft/^n 
FISH COVER: 7 
STREAM COVER: 
AQUATIC PLANTS:. 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace. White sucker, Slimy 
Hculpin. Burbot 
WATER QUALITY 
TEMPERATURE: 21.6-C 
DISSOLVED OXYGEN: 9.0 8.6 ppm 
pH: 7.0 
CONDUCTIVITY: 105 umhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
O 
en 
Ortho P0 4 
Total P0 4 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: 25 
DATE SURVEYED: 8/14/7S BY: N A I 
SECTION LENGTH: 1.0 miles 
FROM: Tributary 81 
T 0 : ffiirtfTTy in Estcort Road 
ELECTROFISHING STATIONS: #25B - where road curves east away 
from th? < north of the township line) • , 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: . 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
Creek chub. Slimy sculpin, Burbot 
WATER QUALITY 
TEMPERATURE: 16.2-c 
DISSOLVED OXYGEN: 9.0 9.0 ppm 
pH: 7^2 
CONDUCTIVITY: 85 umhos/cm 
TURBIDITY: 
COLOR:_ 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
_(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: 
DATE SURVEYED: B/14/75 BY: m i 
SECTION LENGTH: j^Lnlleg 
FROM: Easterly hond in Escourt Road 
TO: l.it-Hp Black 
ELECTROFISHING STATIONS: #26 - 200 meters upstream from bridge 
on trial- 1 finding rpa;d — 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 5 m 
STREAM DEPTH: .02 - 1.5m 
SUBSTRATE: gravel, cobbles, boulders 
GRADI ENT: l n -
CURRENT: .r? ft/sec-2.46 I.25m/sec-.75) 
FISH COVER: 2 - 3 
STREAM COVER: 10 - 20% 
AQUATIC PLANTS: Fontinalis. 
Potemogeton. algae. aufwuchs 
WATER QUALITY 
TEMPERATURE: 20.7-c 
DISSOLVED 0XYGEN:8.4 8.4 ppm 
PH: 7-2 
CONDUCTIVITY: 89 ymhos/cm 
TURBIDITY: 0.5 FTU 
COLOR: 15 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: H/A 
NUTRIENTS: 
"°3!_ .047 ng/l 
0 r t h D P 0 4 39 yg/i 
T o t a l P 0 4 48 ug/1 (filtered) 
Total PO, 48 yg/i (unfiltered) 
FISH SPECIES PRESENT:Brook trout. 
Blacknose dace. Pearl dace. Lake 
chub. White sucker. Slimy sculpin, 
burbot 
COMMENTS: Entire area below 910 
contour 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: sect. 1 (NAI Ref #24) 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: n . ^ m i i e 
FROM: Upper Bridge 
TO: 1st Tributary 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10 ft 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
Rubble 
Gentle 
2 CfS 
good shade 
FISH SPECIES PRESENT: Trout, 
Sculpins 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN 
PH: 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N O , 
Ortho P0 4 
Total PO. 
Total PO. 
_(f1l tered) 
Jtinfll tered) 
COMMENTS: Rubble riffles (60%) — 
Good pools and rubble flats (40%)• 
Some active beaver flowage 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rockv Brook 
REFERENCE NUMBER: sect. 2 (NAI Ref. «24) 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: l.o mile 
FROM: Section 1 
TO: 1st Bridge (Old Camp) — 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10 - 15-
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
1/? - ?"grave1 
vpry gentle 
4 CFS 
-5.0% 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:, 
PH: 
O 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N 0 3 
Ortho P O 4 
Total P O 4 (filtered) 
Total P 0 4 (unfiltered) 
COMMENTS: 1/2 Beaver flowage with 
shallow gravel riffles, flats, 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: S m-Hnn 3 (NftI Ref. >24) 
DATE SURVEYED: 3/15/6O BY: Maine Div. Inland Fish 
SECTION LENGTH:___o_5_mi-le 
FROM: Bri^gf, 
TO: 3rd Bridge 
ELECTROFISHING STATI0NS:_ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 20 ft. 
STREAM DEPTH: 
SUBSTRATE: Boulders/gravel 
GRADIENT: Gentle 
CURRENT: 4 CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
WATER QUALITY 
TEMPERATURE: 67°F 
DISSOLVED OXYGEN: 
PH:. 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total P0„ 
(filtered) 
(unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: wide boulder riffle, 
shallow for 3/B mile, then shallow 
gravel riffles and pools. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: section 4 (KAI Ref. #25) 
DATE SURVEYED: 7/Ti/fiO BY: Maine Div. Inland Fish 
SECTION LENGTH: 1 - S mi 
FROM: 3rd Bridge 
TO: 0.5 mile below hill cutoff 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 15-25 ft 
STREAM DEPTH: . . . 
SUBSTRATE: 
GRADIENT: 
CURRENT: A ptq 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
gravel 
vary gentle 
lit-f-lp chailp 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P«: 
O 
CD 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total P 0 4 (filtered) 
Total TO4 (unfiltered) 
COMMENTS: Shallow gravel pools and 
riffles (50-50) grading into deadwater 
pools (2-4' deep) with short riffles 
between. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rocky Brook 
REFERENCE NUMBER: SPF;T-ion 5 (NAI Ref #26) 
DATE SURVEYED: 7/15/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: 3 „ l l o o 
FROM: gnrti nn 4 
TO: p^i^y, T.I t-Me Black 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: . aiv 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: c m t l ^ o d a r a t t 
CURRENT: q m 
FISH COVER: 
STREAM COVER: 
AQUATIC P U N T S : 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 70° 
DISSOLVED OXYGEN:_ 
P»: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 
Total P 0 4 
(filtered) 
Junfiltered) 
COMMENTS: Boulder riffles and 
shallow pools grading to large 
boulder and ledge cascades below with 
good pools. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Campbell Branch Little Black 
REFERENCE NUMBER: 27 
DATE SURVEYED: 8/15/75 BY: NAI 
SECTION LENGTH: 3.0 miles 
FROM: rjiarllJii Bnr^pr 
TO: nn Estcort Road 
ELECTROFISHING STATIONS: «27 - 3/4 mile below (downstream) of 
Canadian Border. I —— 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2-3 m 
STREAM DEPTH: .05-.20 m 
SUBSTRATE: gravel-cobbles-boulders 
GRADIENT: 1.44° (topo) 
CURRENT: n t f^/aac i m/sec) 
FISH COVER: n 
STREAM COVER: 20-50% 
AQUATIC PLANTS:, 
rnrnns 
FISH SPECIES PRESENT: Brook trout, 
Slimv sculpin. Burbot 
WATER QUALITY 
TEMPERATURE: ll.6°c 
7.2 
DISSOLVED OXYGEN: 9.2 
P": 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
O 
10.0 ppm -t* 
— <-0 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
NO, 
Ortho PO^ 
Total P0 4 
Total PO-
(filtered) 
(unfiltered) 
COMMENTS: Area of riffles 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: ramnhell Branch l.ltHc B lack 
REFERENCE NUMBER: 28 
DATE SURVEYED: a/15/75 B Y : HAI 
SECTION LENGTH: 5.0 miles 
FROM: Road off Escort Road 
TO: Little Black 
ELECTROFISHING STATIONS: «28 - next to sand pit which is 
approximately 1.25 miles upstream from confluence with Little Black River 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: i - l B . 
STREAM DEPTH: .1 - 1.3 M 
SUBSTRATE: boulders, cobbles 
GRADIENT: n. 7 7° (Tnpn) 
CURRENT: 
FISH COVER: 1 - 2 
STREAM COVER: 2O - 40% 
AQUATIC PLANTS: Alders. Sedges. 
Dogwood, Fontinalis. some algae 
FISH SPECIES PRESENT: Brook trout. 
Blacknose dace. Slimy sculpin. 
Burbot. 
WATER QUALITY 
TEMPERATURE: 17.9-c 
DISSOLVED OXYGEN: 9.2 9.2 ppm 
pH: 6.9 
CONDUCTIVITY: ,.mhos/cm 
TURBIDITY: I.O FTII 
COLOR: 15 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: N / A 
NUTRIENTS: 
;061 mg/1 
)m 
4 42 u g/1 
N0 3 
Ortho PO/ 
Total P0( 
Total PO, 
'l 57 u g/l (filtered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: ramphell Rranrh I.ittle Black 
REFERENCE NUMBER: 3 0 
DATE SURVEYED: 8/18/75 BY: M M 
SECTION LENGTH: 2.0 miles 
FROM: E3tcort Rd. 
TO: Road (south) off Estcort Road 
ELECTROFISHING STATIONS: »30 - upstream from old dan and sluce-way 
approximately 0.75 miles upstream from bridge on road south off Estcourt Road 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 5m 
STREAM DEPTH: .02 - 1.5 m 
SUBSTRATE: mud, gravel, detritus 
GRADIENT: i° -
CURRENT: 1.06 FPS (0.32 m/s) 
FISH COVER: 3-2 
STREAM COVER: 20 - 90% 
AqUATIC PLANTS: lonq-leafPotemogeton 
WATER QUALITY 
TEMPERATURE: 11.9°C o 
DISSOLVED OXYGEN: 9.2 9.2 ppm 
pH: 6J35 
CONDUCTIVITY: so.o u mhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total PO 4 (filtered) 
Total P0 4 (unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: Cood spawning substrate 
(up to 50% of some pools) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: mmphpl 1 Branch to Little Black. . 
REFERENCE NUMBER: 
DATE SURVEYED: 7/11/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 1 - 500 ft section 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 15 ft 
STREAM DEPTH: 4 - 24" 
SUBSTRATE: large boulders, rubble 
GRADIENT: 
CURRENT: 10 CFS 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:, 
FISH SPECIES PRESENT: Brook trout. 
Suckers, Burbot, sculpin 
WATER QUALITY 
TEMPERATURE: 64°F 
DISSOLVED OXYGEN:, 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total P0 4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: »fffl.., 1 r.r 7 good pool s 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Campbell Branch 
REFERENCE NUMBER: NAI-28 
DATE SURVEYED: 7/12/60 BY:Haine Div. Inland Fish 
SECTION LENGTH: 0.33 mi 
FROM: Mouth 
TO: 0.33 miles upstream 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: - 35-
STREAM DEPTH: 
SUBSTRATE: ^..ider 
GRADIENT: C o n t l o . modarafo 
CURRENT: 20 CFS 
FISH COVER: 
STREAM COVER: Open cha^p 
AQUATIC PLANTS:, 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:, 
PH: 
O 
in 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:, 
NUTRIENTS: 
N0 3 
Ortho P0 4 
Total P 0 4 . (filtered) 
Total PO 4 (unfiltered) 
COMMENTS: Boulder riffles with 
good pools and pockets 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Campbell Branch 
REFERENCE NUMBER: A-2 (NAI-28) 
DATE SURVEYED: 7/12/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: 1000' 
FROM: 2nd Bridge 
TO: 1 mile downstream 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: l a . , 0 | 
STREAM DEPTH: 
SUBSTRATE:_ 
GRADIENT: 
large boulders 
1 - 2 * 
CURRENT: is - 18 CFS 
FISH COVER: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: ' 
STREAM COVER: some shade, overhanging banks 
AQUATIC PLANTS: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Moderate to deep pools 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Campbell Branch 
REFERENCE NUMBER: 28-NAI 
DATE SURVEYED: 7/12/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: mi 
FROM: i^-iHge a hove famphpl 1 (Depot Camp) 
T 0 : 2nd Bridge 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: _ i;n 
GRADIENT: moderate - gentle 
CURRENT: 10 CFS 
FISH COVER: 
STREAM COVER: well-shaded pools 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout 
Sculpin, Blacknose dace. Burbot, 
Lake chubs, Longnose sucker, White 
sucker. 
WATER QUALITY 
TEMPERATURE: 60 - 70° 
DISSOLVED OXYGEN: 
PH: 
O 
in 
ro 
CONDUCTIVITY:^ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO 3 
Ortho PO 4 
Total PO 4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: Shallow to moderate riffles 
and pools 0± trout abundant 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Campbell Branch 
REFERENCE NUMBER: A-I (NAI - 28) 
DATE SURVEYED: 7/12/60 BY: Maine Div. Inland Fish 
SECTION LENGTH: isoo ft 
F R 0 M : 2nd hrifTijp 
T0 ; i wiia atgeaa 
ELECTROFISHING STATIONS: _ _ _ _ _ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 22• 
STREAM DEPTH: 
SUBSTRATE 
GRADIENT: 
CURRENT: 
cpbbles 
gradual 
in - 12 res 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
open, no shade 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 70° 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTftlENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 
Total P 0 4 
_(filtered) 
(unfiltered) 
COMMENTS: Good salmon and 
trout spawning areas 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Little Black River 
REFERENCE NUMBER: 123 
DATE SURVEYED: 7/11/76 BY: N A I 
SECTION LENGTH: 2 m l l e s 
FROM: 2 miles above Johnson Brook 
TO: Mouth of Johnson Brook 
ELECTROFISHING STATIONS: 123 - Boat shocking upstream from mouth of 
Johnson Brook for approximately 1/2 mile 
WATER QUALITY 
TEMPERATURE: 20°c 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10-15 m 
STREAM DEPTH: 0.25 - 3 . i 2 . avg. DISSOLVED OXYGEN: 8.3 8.4 
SUBSTRATE: mud, siltj gravel at brook mouth pH: 7.0 
GRADIENT: 0 - 1 
CURRENT: 
O 
in 
00 
very slow 
FISH COVER: 
CONDUCTIVITY 
TURBIDITY: 
COLOR: 
100 prahos 
STREAM COVER: 5 - 10* 
AQUATIC PLANTS: Abundant; none identified 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total PO 4 (unfiltered) 
FISH SPECIES PRESENT: Brook trout, 
round whitefish, pearl dace, northern 
redbelly dace, conanon shiner, creek 
chub, fall fish, white sucker, burbot, 
yellow perch, brown bullhead, threesplne sticklebacks 
COMMENTS: Dead water region only 
was sampled. 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND MflMF- Big Falls Pond 
REFERENCE NO.: 108 _ _ 
LOCATION: ftroostook County TIB RIO 
INLET VTRFAMfSl: Fishing Brook. Falls Brook 
OUTLET STREAM: r.lls Brook — 
DATE SURVEYED: i < m (jl. ES. 1975 BY. MDIFG; NAI. 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 263A SUBSTRATE: 
MAXIMUM DEPTH: 6 ft WATER COLOR: 
MEAN DEPTH: AQUATIC PLANTS: 
DEPTH TEMPERATURE £H D J L 
0' 68 7.5 (8/24/60) 
6 68 7.5 8.5 
SB MDIFG 
11.S 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Brook trout — Creek chub; Blacknose dace 
COMMENTS 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Rig Falls Pond 
LOCATION: TIR KIO 
DATE SAMPLED: 8/24/60 BY: HDIFG 
SAMPLING GEAR: 100' Gill net 
LOC AT I ON: mid-lake off Fishing Brook 
DEPTH: -
TIME SET/PULLED: TOTAL HOURS FISHED:_ 2_ l l c s^ 
SPECIES QUANTITY LENGTH RANGE 
Nothing . 
O 
in 
DATE SAMPLED: 8/24/60 BY: MDIFG 
SAMPLING GEAR: 100' Gill net 
LOCATION: at thoroughfare _ _ 
DEPTH: s - 6' 
TIME SET/PULLED: 1 , 3 0 - 2 : 0 0 TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
Brook trput 15 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Big Falls Pond 
LOCATION: TIB PIN 
DATE SAMPLED: 8/24/64 B Y : _ _ _ e m i E G 
SAMPLING GEAR: Minnow trap 
LOCATION: 
DEPTH:_ 
TIME SET/PULLED: T0TA1- "OURS FISHED:_ 
SPECIES QUANTITY LENGTH RAN6E 
Creek chub 
Blacknose dace 
DATE SAMPLED: 9/2/65 BY: MDIFG 
2.5" mesh gillnet section (1.5" aillnet section) SAMPLING GEAR:_ 
LOCATION: 100 yds off main inlet (Cove on west aide) 
DEPTH: 5' - 5' (4 • j'l 
TIME SET/PULLED: 1730-1100 (1745-lOQO) TOTAL HOURS FISHED: 17.5 (16.25) hrs 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 
Creek chub 
5 (39) 
0 (2) 
8 - 1 0 ( 6 - 1 0 " ) 
(5-6") 
I 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Big Falls Pond 
LOCATION: xin . RIO 
DATE SAMPLED: V 2 / 6 5 BY: MDIFG 
SAMPLING GEAR: 2.0" Gill net 
LOCATION: Pond center 
DEPTH: 5-5J 
TIME SET/PULLED: 1800-1030 TOTAL HOURS FISHED: i 6 i 3 o 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 44 • 7 - 10" 
Creek chub 15 7 - 10" 
0 
0 1 
cn 
DATE SAMPLED: 2/29/25 B Y : HnTFr. 
SAMPLING GEAR: ? f l n. 8yr<,rimantal monofilament gill net 
LOCATION: o f t B r o o l c . S E shore—(H. Shora T Fall Brocilr. Inlet) 
DEPTH: 2'-4' (3'-3M 
TIME SET/PULLED: 1230-1515 (1300-1530) TOTAL HOURS FISHED:2.75 (2.5 hrs) 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 20 (9) 5-8" (5-8") 
Creek chub 62 (5) 2.5-7" (3-6") 
Blacknose dace 3 3.5" 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Fishing Brook-Inlet Big Falls Pond 
REFERENCE NUMBER: 
DATE SURVEYED: 8/24/60 . BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: _ _ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6 - 8 -
STREAM DEPTH: ? - 4-
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
firflvel 
FISH SPECIES PRESENT: Brook trout-
200 seen 
WATER QUALITY 
TEMPERATURE: 56° 
DISSOLVED OXYGEN: 
P": 1 
CONDUCTIVITY: 
TURBIDITY:. 
COLOR: white 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: Good deep water 
for adults 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Big Falls Pond - other inlet 
REFERENCE NUMBER: 
DATE SURVEYED: BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:_ 
STREAM DEPTH: 
SUBSTRATE: gravel 
GRAD1ENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:. 
PH:_ 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
O 
crt 
<n 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO 4 (filtered) 
Total P 0 4 (unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: 3 - 5 ft of deadwater 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
unur Main Inlet Big Falls Pond 
NAMt: 
REFERENCE NUMBER: 
DATE SURVEYED: B/24/6Q BY: M D I F G 
SECTION LENGTH: 
FROM: • 
TO: 
ELECTROFISHING STATIONS: 
6" 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6-10' 
STREAM DEPTH:_ 
SUBSTRATE: 
GRADIENT: 
CURRENT: , 
good gravel 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 15 (6-8") 
Brook trout in gill net 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: white 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total ro 4 
Total PO, 
J filtered) 
(unfiltered) 
COWENTS: Good trout nursery 
Good deadwater 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: i . u n . r a n c Pond 
REFERENCE NO.: ing 
LOCATION: trnncl-nnt Ponnty: ftllagash 
INLET STREAM(S): Eails_Bn>ok_ 
OUTLET STREAM: Eal_Ls_arook - — 
DATE SURVEYED: ^ _BY ^pr,,. NUT 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 7QA SUBSTRATE: mud 
MAXIWJM DEPTH: 7 ft WATER COLOR: white 
MEAN DEPTH: AQUATIC P L A N T S : _ 
ALKALINITY 
24 ppm (MDIFG) 
______ o 
171 
DEPTH TEMPERATURE jH P.O. 
0 64 7.2 9-0 
5 56 
7 54 7.1 9.0 _ 
BIOLOGICAL CHARACTERISTICS 
F1sh Species: Blacknose dace, creek chub, brook trout 
COMMENTS Outlet 5 cfs 
Blacknose dace. 
Main Inlet 5-7* 
heavily silted rubble, boulders and gravel 
creek chub and trout (3-5") seen 
deep dead water (mud) 51° surf - 49° bottom. 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Little Falls pond 
LOCATION: flllagash 
DATE SAMPLED: 9/8 - 9/9/75 BY: H a r 
SAMPLING GEAR: Minnow trap 
LOCATION: 
DEPTH:_ 
TIME SET/PULLED: 1030-1030 TOTAL HOURS FISHED: 2 4 h r 3 
SPECIES QUANTITY LENGTH RANGE 
Creek Chub 53 60 - 109 
N. Redbelly,Dace 42 50 - 79 
DATE SAMPLED: 9/8 - 9/9/75 
SAMPLING GEAR: Experimental gill net 
LOCATION: 
DEPTH: 
TIME SET/PULLED: 
SPECIES 
Brook-Jtrout-
BY: NAI 
TOTAL HOURS FISHED: 24 hrs 
LENGTH RANGE 
224 
1030-1030 
QUANTITY 
1 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: L i t t l e F a l l s Pond 
LOCATION: Allagash 
DATE SAMPLED: 7/28/75 BY: 
SAMPLING GEAR: 150- monofilament gill net-
LOC AT I ON: no shore near inlet 
DEPTH: 2 - 5 ' 
TIME SET/PULLED:1645-1745 (1815-1915) 
SPECIES QUANTITY 
Brook trout 
Creek chub 
Blacknose dace 
23 (14) 
8 (2) 
4 (14) 
TOTAL HOURS FISHED: 1 .0 (1 O) hrs 
LENGTH RANGE 
6-10" 
3-8" (R"l 
3.5" (3") O 
CJl 
00 
DATE SAMPLED: 7/JB/T; BY: MDIFG 
SAMPLING GEAR: g 1 y 
LOCATION: 
DEPTH: 
TIME SET/PULLED: 
SPECIES QUANTITY 
Brook trout 1® 
TOTAL HOURS FISHED: 2.5 hrs 
LENGTH RANGE 
6 - 1 2 " 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME- Little Falls Pond 
LOCATION: Allagash 
DATE SAMPLED: 8/15/66 _BY: MPIFQ 
SAMPLING GEAR: Minnos trap 
LOCATION: — 
DEPTH: — 
TIME SET/PUlI ED: TOTAL HOURS FISHED:_ 
SPECIES QUANTITY LENGTH RANGE 
Blacknose dace abundant 
Creek chub abundant _ _ _ _ _ _ _ 
DATE SAMPLED: 8/15/75 BY: HEIZS_ 
SAMPLING GEAR: 200' net (experimental 1/2 - 2") 200' net 
LOCATION: Inlet mouth (north shore! 
DEPTH: 4'-5' (6'06'1 _ _ 
TIME SET/PULLED: 0945-1245 (12=50-13:40) TOTAL HOURS FISHED: 2 - n ( n . a l h r 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 5 6-9" 
Brook trout 9 —.— 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: Hafey Pond 
REFERENCE NO.: 
LOCATI ON: Aroostook County TIB R11 
INLET STREAM(S): several Springs 
OUTLET STREAM: Beaver flowage 
DATE SURVEYED: 8/10/60 BY m u e ; 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 23 acres 
MAXIMUM DEPTH: 4 ft 
MEAN DEPTH: 
SUBSTRATE: mud over boulders 
WATER COLOR: light brown 
AQUATIC PLANTS: weeds 
DEPTH TEMPERATURE £H P.O. 
0' 64 °F 7.4 R 4 
64°F 7.4 . R 7 _ O 
en 
UD 
BIOLOGICAL CHARACTERISTICS 
F1sh Species: Brook trout,pearl dace, redbelly or finescale dace 
were seen. 
COMMENTS Inlet - 44-48° 0+ -3" trout numerous 
outlet - 60° 2-3 cfs 6' wide moderate gradient color-clear 
beaver flowage 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Hafey Pond _ 
LOCATION: Aroostook cnnntv 
DATE SAMPLED: 8/10/60 BY: HEIEG_ 
SAMPLING GEAR: 100- gill net 
LOCATION: SE end 
DEPTH: 4 - 5 ft_ 
TIME SET/PULLED: n - . ^ n - i s o o JOTAL HOURS FISHED: 3 - 5 h „ 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 
DATE SAMPLED: 8/10/60 BY: MDIFG 
SAMPLING GEAR: 2 minnow traps 
LOCATION: 
DEPTH: 
TIME SET/PULLED:. TOTAL HOURS FISHED: 7 hrs 
SPECIES QUANTITY LENGTH RANGE 
nothing caught 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE NO.: 
LOCATION: 
INLET STREAM(S):_ 
OUTLET STREAM: 
DATE SURVEYED: 
Ridp.oiit Pond 
Aroostook County 113 E12_ 
Rocky Brook 
BY -MDIFG 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 
MAXIMUM DEPTH:_ 
MEAN DEPTH: 
SUBSTRATE: 
WATER COLOR: 
Silt 
Dark Brown 
AQUATIC PLANTS: 
DEPTH 
101 
15' 
J2SJ. 
TEMPERATURE 
70 
69 
54 
. . 49 
45 
44 
44 — 
Pii 
7.1 
6.6 
6 . 5 
FC.4 
6.3 
P.O. 
8.4 
1*2_ 
a 
cr> 
o 
0 . 0 
BIOLOGICAL CHARACTERISTICS 
Fish Species: White suckers, creek chub, blacknose dace, 
finescale dace 
COMMENTS 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: Bideant 
LOCATION: Tig R12 
DATE SAMPLED: 8/9/60 BY: MDIFG 
SAMPLING GEAR: 100-
LOCATION: 
DEPTH: 8 - 16 ft (5 - 20 ft) 
TIME SET/PULLED: 11:45 - 16:30 (1630-2115) TOTAL HOURS FISHED: 4.75 (4.5) hrs 
SPECIES QUANTITY LENGTH RANGE 
Nothing 
DATE SAMPLED: 8 / 9 / 6 0 
SAMPLING GEAR: Ulnnow traps 
LOCAT ION: _ _ 
DEPTH:_ 
TIME SET/PULLED: 
fly. MDIFG 
TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
Creek chub H/A 1— 
Blacknose dace 
Finescale dace ___ 
White suckers 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Eideout ^ Outlet 
* REFERENCE NUMBER: 
DATE SURVEYED:___B/3/6Q—. BY:_J©IFG 
SECTION L E N G T H : _ _ _ _ _ _ — — 
FROM: 
TO: — 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
2' -8* STREAM W I D T H : _ 
STREAM DEPTH: 
SUBSTRATE: mnck-ruhhle-gravel 
GRADIENT: aentne 
CURRENT: i c f s 
FISH COVER: 
STREAM COVER :_j 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 55° 
DISSOLVED OXYGEN: 
PH: 
a 
cn 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: Light Brown 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
COMMENTS: limited spaw 
fair nursery potential 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Rideout Pond Inlet 
REFERENCE NUMBER: 
DATE SURVEYED: 8/9/60 IV: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2' 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT:_ 
CURRENT:. 
FISH COVER: 
STREAM COVER: 
moderate 
<1 cfs 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: F e w Brook 
trout 
WATER QUALITY 
TEMPERATURE: 50° 
DISSOLVED OXYGEN: 
P«: 
O 
cn 
ro 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: Clear 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO. 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Limited spawning and nursery 
potential . 
D63 
6) DICKEY DAM SITE TO WIGGINS BROOK 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Hpgro Brook 
REFERENCE NUMBER:__j 
DATE SURVEYED: ,,B/IO/75 BY: NAI 
SECTION LENGTH: 0.5 miles 
FROM: 2nd B r i d g e upstream 
TO: Gardner Brook 
ELECTROFISHING STATIONS: #1 - 200 yards downstream from bridge 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: •; m 
STREAM DEPTH: n.i - n . 7 5 . 
SUBSTRATE: nobble: small boulders 
GRADI ENT: 
CURRENT: T.43 FPS (0.42 (m/s) 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: Brook trout 
Blacknose dace 
WATER QUALITY 
TEMPERATURE: 16.2 
DISSOLVED OXYGEN: 10.2 10.0 (@14°C) 
pH: 7.3 
CONDUCTIVITY: 110 umhos/cm 
TURBIDITY: " 
COLOR: _ 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total PO 4 (filtered) 
Total PO 4 (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Negro Brook 
REFERENCE NUMBER : _ 3 
DATE SURVEYED: 8/10/75 BY: 
SECTION LENGTH: 1.0 miles 
FROM: Gardner Brook 
TO: 1st bridge (downstream) 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:, a - <; m 
STREAM DEPTH: „a - .an m 
SUBSTRATE: gravgl ; .-nhhlec; Vmnlders 
GRADIENT: 
CURRENT: i .47 FPS (n.4i m/s) 
FISH COVER: 3 
STREAM COVER: an - bo% 
AQUATIC PLANTS: W w n r h s , algae 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH: 
o 
cn 
-c=. 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED S0LIDS:_ 
NUTRIENTS: 
N0 3 
Ortho P0 4 
Total PO 4 
Total PO 4 
(filtered) 
Junfil tered) 
COMMENTS: Abundant spawning gravel 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Negro Brook 
REFERENCE NUMBER: 4 
DATE SURVEYED: 8/10/75 BY: NAI 
SECTION LENGTH: 4.5 miles 
FROM: 1st Bridge (Downstream) 
TO: Narrows 
ELECTROFISHING STATIONS: #4 - 3/4 mile below continence of 
Lewis Brook1 : 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 5 - 8 m 
STREAM DEPTH: .4 - 1.25 M 
SUBSTRATE: gravel.- boulders; ledge 
GRADIENT: 0.54° (Topo) 
CURRENT: I.64 FPS (0.5 m/s) 
FISH COVER: 2 
STREAM COVER: 5Q% 
AQUATIC PLANTS: Aufwuchs: algae 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: I5°c 
DISSOLVED OXYGEN: 9.5 9.8 ppm 
pH: 7^4 
CONDUCTIVITY: 130 pmhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
N0 3 
Ortho PO, 
Total PO, 
Total P0 4 
J filtered) 
(unfiltered) 
COMMENTS: some gravel bars for 
brook trout spawning 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Negro Brook 
REFERENCE NUMBER: 6 
DATE SURVEYED: 8/11/75 BY: NAI 
SECTION LENGTH: 0.5 miles 
FROM: Narrows 
TO: St. John River 
ELECTROFISHING STATIONS: «6 - 50 meters downstream from the 
Negro Brook Falls ' — 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: a - 12 m 
STREAM DEPTH: .02 - 1.0 m 
SUBSTRATE: ledges: cobbles; boulders 
GRADIENT: I.QB» (TOPO) 
CURRENT: 
FISH COVER: 2 
STREAM COVER: 10% 
AQUATIC PLANTS: Algae 
FISH SPECIES PRESENT: B r o o k trout. 
Burbot, Slimy sculpin. Pearl dace, 
Blacknose dace and Suckers 
(Catostomus spp) 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P«: 
N/A 
9.5 9.5 ppm 
7.1 
O 
CT> 
in 
CONDUCTIVITY: 135 ymhos/cm 
TURBIDITY: 0 . 1 
COLOR: <3 M t W " 1 -
TOTAL DISSOLVED SOLIDS: 98.8 mg/i 
NUTRIENTS: 
0.170 mg/1 
Ortho PO, 
Total PO 
32 pg/l 
'4 60 ug/1 (filtered) 
Total PO. 
4 6 0 „,/» (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Negro Brook 
REFERENCE NUMBER: 19 
DATE SURVEYED: 8/11/75 BY: NAI 
SECTION LENGTH: 1.5 mi 
FROM: 2nd Bridge upstream 
TO: Junction of 3rd Lake Brook 
ELECTROFISHING STATIONS: None 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 10 m 
STREAM DEPTH: o.l - 1.5 m 
SUBSTRATE: cobbles; gravel, mud 
GRADIENT: 
CURRENT: 0.5 - l.o ft/sec 
FISH COVER: 1 
STREAM COVER: 70% 
AQUATIC PLANTS: Algae, rushes 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN 
PH: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total PO 4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: 
1 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 
REFERENCE NUMBER: 2 
DATE SURVEYED: 
Gardner Brook 
8/10/75 BY: 
SECTION LENGTH: 0.7 miles 
FROM: 
TO: 
Head 
Negro Brook 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: ^ „ 
STREAM DEPTH: n^ _ n s • 
SUBSTRATE: 
GRADIENT: 
CURRENT: i ana fps ISLAl m/sl 
FISH COVER: 3 
STREAM COVER: gg» 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
HATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P": 
CJ 
C51 
CT> 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
N0 3 
Ortho P0 4 
Total P0 4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Lewis Brook 
REFERENCE NUMBER: 5 
DATE SURVEYED: 8/11/75 BY: NA 
SECTION LENGTH: 6.0 miles 
FROM: hcatotpr^ _ 
T O : _ _ _ . negro Rrook 
ELECTROFISHING STATIONS: «5 - 150 meters upstream from 
Npgro Brnnk Rnad 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: l - 2 m 
STREAM DEPTH: m - . s , 
SUBSTRATE :_nQbhl£Si_horildtui_ 
GRADIENT:, 0 . 8 6 . ( T o p o ) 
CURRENT: 
FISH COVER: 3 
STREAM COVER: 7 0 _ l n n % 
AQUATIC PLANTS: 
WATER QUALITY 
TEMPERATURE: ll.6°c 
DISSOLVED OXYGEN: 10.4 10.3 ppm 
pH: 7^5 
CONDUCTIVITY : j i ( L 4 U l l h a a A a j 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho PO 4 
Total PO 4 
Total P 0 4 
(filtered) 
(unfiltered) 
FISH SPECIES PRESENT: 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Wiggins Brook 
REFERENCE NUMBER: 16 
DATE SURVEYED: 8/10/75 BY: 
SECTION LENGTH: 2.0 miles 
FROM: First Lake 
10: 2.25 miles downstream 
ELECTROFISHING STATIONS: 16A - 1 mile below 1st Lake,-
immediately upstream of Station 16B 
.02 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 1 - 2 m 
STREAM DEPTH 
SUBSTRATE 
GRADIENT: (TOPO) 
CURRENT:_ 
FISH COVER: 2 
.25 m 
STREAM COVER: 90% 
AQUATIC PLANTS 
FISH SPECIES PRESENT: Brook trout, 
Blacknose dace, N. redbelly dace 
WATER QUALITY 
TEMPERATURE: 13.0°C 
DISSOLVED OXYGEN:6-8 6.6 ppm en 
PH: 
CONDUCTIVITY: 140 gmhos/cm 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P0 4 (filtered) 
Total P 0 4 (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Wiggins Brook 
REFERENCE NUMBER :_Lfi 
DATE SURVEYED: B/IO/75 BY: NRI 
SECTION LENGTH: 2.0 mi 
FROM:. 
TO: 
ELECTROFISHING STATIONS: 16B - immediately below 16A; 1 mile 
downstream from First Lrke 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT:_ B E Q Q j £_ t mut-
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: a „ B g r r m 
PH:. 7 ? 
CONDUCT IVITY :,,„ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total PO4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAK CHARACTERIZATION 
NAME: Wiggins Brook 
REFERENCE NUMBER: 17 
DATE SURVEYED: 8/10/75 BY: 
SECTION LENGTH: 1.5 miles 
FROM: Ref 16 
TO: Township Line 
ELECTROFISHING STATIONS:. 
PHYSICAL CHARACTERISTICS 
STREAM. WIDTH: 1 - 2 m 
STREAM DEPTH: .1 - .5 m 
SUBSTRATE: gragaL. cobble 
GRADIENT: i g T (Topo) 
CURRENT: 
FISH COVER: 2 
STREAM COVER: 9 0 t 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P H : _ _ _ 
O 
cn 
00 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
COMMENTS: S1 Falls and plunge pool 
within 1/4 mile of bridge. Much 
brook trout spawning gravel. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
. Wiggins Brook 
REFERENCE NUMBER: IB 
DATE SURVEYED: 8/IQ/75 BY: NAI 
SECTION LENGTH: 0.5 «dle» 
FROM: Township l i n e 
TO: st. John _ 
ELECTROFISHING STATIONS: ISA - upstream of bridge that crosses 
1 / 4 •ile u n s t r e — o f B r o o k ' s Mouth. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT:_ 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
liA*Z 
FISH SPECIES PRESENT:_Broric_trout, 
sliwy acnlplna 
WATER QUALITY 
TEMPERATURE: 13.2'C 
DISSOLVED 0XY6EN: 10.2 PP» 
pH: 
CONDUCTIVITY: 105 M 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
•"a 
Ortho po4 
ToUl po4 
Total P04 
Jfiltered) 
Junfiltered) 
COMMENTS: 
NQRMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Wiggins Brook 
REFERENCE NUMBER: la 
DATE SURVEYED: 8/10/75 BY: 
SECTION LENGTH: 0 s , t 
FROM: 
TO: 
ELECTROFISHING STATIONS: 18B - Downstream of Bridge that crosses 
1/4 mile upstream of Brook's mouth 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
S11»Y sculpin 
WATER QUALITY 
TEMPERATURE: 14*C 
DISSOLVED OXYGEN: 10.4 11.3 PP-
pH: 7 J 
CONDUCTIVITY: log u»hos/c» 
TURBIDITY: 0.6 FTU 
COLOR: >5 (Platlny-cobalt) 
TOTAL DISSOLVED SOLIDS: 103.b jg/1 
NUTRIENTS: 
,,Q82 ma/l 
O 
<Ti 
VO 
Ortho P0 4 
Total P0 4 
Total PO, 
30 ug/JL 
63 iw/1 (filtered) 
6> uq/1 (unfl1tered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: R e g a " Sr°°k 
REFERENCE NUMBER: 
DATE SURVEYED: n/?A/T; BY:. NAI 
SECTION LENGTH: „ i i M 
FROM: BrnnV mart alongside 
TO: gtrpain .—„ —_ 
ELECTROFISHING STATIONS: »36 - Bridge that crosses main portion of 
1, ->•=• lee upstream from confluence vith St. John 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 2 m 
STREAM DEPTH: .05 - o.l m 
SUBSTRATE: r.r.hhles, honlders 
GRADIENT: 
CURRENT: ! m . i a . / 5 l 
FISH COVER: i - 2 
STREAM COVER: ao\ 
AQUATIC PUNTS: 
FISH SPECIES PRESENT: Broofc trout, 
Slimy sculpin 
HATER QUALITY 
TEMPERATURE: 15°c 
DISSOLVED OXYGEN: 9.5 9.6 ppm 
pH: 7.8 
CONDUCTIVITY: 86 umhos/cm 
TURBIDITY: O.O FTU 
COLOR: 15 (Platinum-cobalt) 
TOTAL DISSOLVED SOLIDS: 101.3 mg/l 
NUTRIENTS: 
N 03 .140 mg/1 
Ortho PO, 2 2 w g / i 
T° t a l P°4 „ ng/i (filtered) 
T° t a 1 P°4 « ,.?/i (unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
STREAK CHARACTERIZATION 
NAME : ThirJ lav. Brook 
REFERENCE NUMBER: ? n 
DATE SURVEYED: _ _ BY: NAI 
SECTION LENGTH: ; n . i i w 
FR0f4." cjt-h Brook 
T O : 4 f h Tj.lre Rronk 
ELECTROFISHING STATIONS: «Q - End of road at Old Logging Camp 
•05 - lm 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 3 - 8 m 
STREAM DEPTH:_ 
SUBSTRATE:_ 
GRADIENT: o.62° (Topo) 
CURRENT: 
FISH COVER: t 
STREAM COVER: 
AQUATIC PLANTS 
FISH SPECIES PRESENT:^ 
ftljr.Vnr.eie Harp 
WATER QUALITY 
TEMPERATURE: 20.5°C 
DISSOLVED OXYGEN: 9.3 
PH: 
ppm 
CJ 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
DICKEY-LINCOLN POND SURVEY 
NORMANDEAU ASSOCIATES 
POND NAME: 
REFERENCE NO. 
LOCATION: 
INLET STREAH(S):_ 
OUTLET STREAM: 
DATE SURVEYED: 
let- wpqrn T^lfP 
inn 
ftrnr.ntr.nk County T16 R9_ 
Wiggons Rrnnlc 
8/2B/7S (7/1/63) BY _MftI (HDIFG) 
PHYSICAL CHARACTERISTICS 
SURFACE AREA:_ 
MAXIMUM DEPTH:_ 
MEAN DEPTH: 
arras SUBSTRATE: m„ r i 
HATER COLOR: 
AQUATIC PLANTS: 
TEMPERATURE 
64 °F 
,64°E 
57.5'F 
55°F 
EH 
.7.3 
7-2 
6.1 
P.O. 
B.Q 
а.n 
б.6 
(MDIFG) 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Brook trout, blacknose dace, redbelly dace (MDIFG) 
Also pearl dace, fallfish (NAI) 
COMMENTS 
NORRANDEAU ASSOCIATES 
NAME: 
LOCATION: 
POND SAMPLING 
1st Negro Lake _____ 
T16 R9 
DATE SAMPLED: a/28/75 
SAMPLING GEAR:_ 
LOCATION: 
DEPTH: 
BY: Kfl T 
2 minnow traps 
TIME SET/PULLED: 1300-2000 
SPECIES 
Pearl dace 
Fallfish 
QUANTITY 
3 
TOTAL HOURS FISHED: 14 hrs 
LENGTH RANGE 
O 
--J 
DATE SAMPLED: 8/28/75 JY:. W 
SAMPLING GEAR: Experimental Gill net-2 
LOCAT ION: -
DEPTH: — 
TIME SET/PULLED: 130Q-200Q TOTAL HOURS FISHED: 14 hrs 
SPECIES 
Brook tronf 
QUANTITY LENGTH RANGE 
307-342 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 1st Negro Lake 
LOCATION: T16 R9 
DATE SAMPLED; 7/1/63 BY: MDIFG 
SAMPLING GEAR: 200' Gill net l.s. 2. z.s. t 
LOCATION: 
DEPTH: 9-12 ft 
TIME SET/PULLED: 0530-0800 TOTAL HOURS FISHED: 7 „ h „ 
SPECIES QUANTITY LENGTH RANGE 
mrook trout _ 30 _ 
DATE SAMPLED: 8/5/54 BY: MDIFG 
SAMPLING GEAR: Gill Met 2. 2.5, 3. 3.5- gesh 
LOCATION: ^ 
DEPTH: 5-10 ft 
TIME SET/PULLED: 090Q-110Q TOTAL HOURS FISHED: 2 hrs 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 10 <>-.13 In 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 1st Negro Lake 
LOCATION: T16 R9 
DATE SAMPLED: 7/1/63 BY: m i m 
SAMPLING GEAR: Minnow trap 
LOCATION: 
DEPTH:_ 
TIME SET/PULLED: TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
Blacknose dace 
Itedbelly dace 
0 
>>» 
rv> 
DATE SAMPLED: a / V S 4 BY: m i F C 
SAMPLING GEAR: M i » „ r 
LOCATION: ; 
DEPTH: 
TIME SET/PULLED: TOTAL HOURS FISHED: 
SPECIES QUANTITY LEN6TH RANGE 
Hon> -. Blacknose 
dace observed 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Outlet to 1st Negro Lake-Wiggins Brook 
REFERENCE NUMBER: 
DATE SURVEYED: 7/1/63 BY: M D I F G 
SECTION LENGTH: 
FROM: Mouth 
T 0 : 2QQJ 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 10' 
STREAM DEPTH: 3" 
SUBSTRATE: 
GRADIENT: gentle 
CURRENT: 
FISH COVER: open 
STREAM COVER: 
AQUATIC PLANTS: 
Stream stage - very high 
FISH SPECIES PRESENT:_Biacknose 
dace 
WATER QUALITY S u r f a c e 5 1 0 1 2 
TEMPERATURE: fi4 64 57.5 55 
DISSOLVED OXYGEN:R.n a.o 6.6 
PH: 7 . 3 7 . 2 6 . 1 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
Ortho PO, 
T o t a l P 0 4 (filtered) 
T o t a 1 P 0 4 (unfiltered) 
COMMENTS: Spawning suitability-
poor probably dries, heavily silted. 
Nursery-poor probably very low. 
Adult resident-poor 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
2nd Negro Lake POND NAME: 
REFERENCE NO.: 
LOCATION: Aroostook County T16 R9 
INLET STREAM(S): Springs 
OUTLET STREAM: 3rd Lake Brook 
DATE SURVEYED: 9/12/71 B Y MDIFG 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 26 
MAXIMUM DEPTH: ^ 
MEAN DEPTH: 
SUBSTRATE: 
WATER COLOR: 
mud bottom 
AQUATIC PLANTS:_ 
DEPTH 
surface 
5' 
TEMPERATURE 
67 "F 
67°F 
jH 
7.2 
D.O. 
• 7 . 6 
M.O. 
38 ppm 
BIOLOGICAL CHARACTERISTICS 
F1sh Species: Brook trout, pearl dace, finescale dace, creek chub 
COMMENTS Rocky and silty between basins and along shores. 
Cedar and mixed s.w. shoreline flooded back by beaver dams. 
2 springs at outlet ends. Fishing Pressure lighti brook trout 
slow growing and underharvested. 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 2nd Negro Lake 
LOCATION: T16 R19 
DATE SAMPLED: 10/12/71 
SAMPLING GEAR:_ 
LOCATION: 
DEPTH: 
-2 200* lltiLb-
TIME SET/PULLEO:_ 
BY: _HDIEG_ 
SPECIES 
Brook trout 
QUANTITY 
57 
TOTAL HOURS FISHED: 22.s hrs 
LENGTH RANGE 
DATE SAMPLED:_ 
SAMPLING GEAR:_ 
LOCATION: 
DEPTH: 
TIME SET/PULLED:_ 
BY: 
TOTAL HOURS FISHED:_ 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 2nd Negro Lake 
LOCATION: T16 R9 
DATE SAMPLED: 9/12/75 BY: MDIFG 
SAMPLING GEAR: Minnow trap 
LOCATION: above Narrows 
DEPTH: 2 1 
TIME SET/PULLED: 1520-1315 TOTAL HOURS FISHED:^ 
SPECIES QUANTITY LENGTH RANGE 
Finescale dace 2 
O 
-J 
-P» 
DATE SAMPLED: 9/12/75 - BY: MDIFG 
SAMPLING GEAR: Minnow trap 
LOCATION: at outlet 
DEPTH: 1' 
TIME SET/PULLED: i^n-iinn TOTAL HOURS FISHED:_ 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
NAME: 
LOCATION: 
POND SAMPLING 
2nd Negro Lake 
T16 R9 
DATE SAMPLED:_ 
SAMPLING GEAR:_ 
LOCATION: 
DEPTH: 
q/i?/75 
BY: 
3QO' Backpack Net 
Narrows o f f l i t t l e brook 
6" - 3' 
TIME SET/PULLED: 1500-1345 TOTAL HOURS FISHED: 77.Ti hrs 
SPECIES 
Brook trout 
Pearl dace 
+ released 
QUANTITY 
25 
4 males 
LENGTH RANGE 
8 - 18" 
4 - 5" 
8 - 12" 
DATE SAMPLED: 9/12/75 
SAMPLING GEAR: 200' Backpack Net 
LOCATION: N. end 
DEPTH: FI" - 2 1/2' 
TIME SET/PULLED: 1515 - 1330 
BY: MDIFG 
TOTAL HOURS FISHED: „ H T-, 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 27 8 ~ 15"-
NORMANDEAU ASSOCIATES 
POND SAMPLING 
. 2nd Negro Lake 
LOCATION: T16 R9 
DATE SAMPLED: E / 8 / 6 2 
SAMPLING GEAR: _ 100' gill net 
LOCATION: N. end 
DEPTH: 4-5 ft 
TIME SFT/PULLED: 1Q30-133Q 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 4 8 ~ 1 4 " 
MDIFG 
TOTAL HOURS FISHED: 3 hrs 
DATE SAMPLED: 8/8/62 B Y : MIFFI 
SAMPLING GEAR: Minnow trap 
LOCATION: Landing 
DEPTH: 
TIME SET/PULLED: TOTAL HOURS FISHED:_ 
SPECIES QUANTITY LENGTH RANGE 
rreek ehub 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 2nd Negro Lake Outlet 
REFERENCE NUMBER: 
DATE SURVEYED: a / 8 / 6 2 BY: H D I F G 
SECTION LENGTH: _ _ 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 12-
STREAM DEPTH: 2-6-
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
gentle 
1 1/2 cfs 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 64° 
DISSOLVED OXYGEN 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: white 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total P0 4 
Total PO. 
Jf1l tered) 
_(unfiltered) 
COMMENTS: Spawning suitability - patches of gravel and bottom silty and 
debris - but well defined channel (mostly) some splitting - too warm for 
many trout - but probably cools off below. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 2nd Negro Lake spring at upper end 
REFERENCE NUMBER: . _ 
DATE SURVEYED: 8/8/62 (?) BY: mdifg 
SECTION LENGTH: 1001 to origin 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:_ 
and murk 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
P H : _ _ _ _ _ _ 
O 
o-> 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Spawning suitability Poor -
«<lty and much Nursery- very limited 
Adult teBiflent-2-3' at mouth—__ 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 
REFERENCE NO.:_ 
LOCATION: 
INLET STREAM(S): 
OUTLET STREAM: 
DATE SURVEYED 
3tv1 Hogr-f. T-»lra 
fViimt-y Tl fi Rq 
fiprings 
3rd lake hriyit 
8/3Q/75 (8/4/54) BY NBT (MPTFG) 
PHYSICAL CHARACTERISTICS 
SURFACE AREA:_ 
MAXIMUM DEPTH:_ 
MEAN DEPTH: 
83 acres 
DEPTH TEMPERATURE 
67 
fiH 
7.3 
SUBSTRATE: Mud-sandy 
HATER COLOR: clear 
AQUATIC PLANTS: Potemegeton. Sedges 
emergent grasses 
P.O. 
8.2 (MDIFG) 
_5fl_ 
_51 
49.5 
7.3 
. fi.fl 
6.7 
7.6 
S.5 
?. R 
BIOLOGICAL CHARACTERISTICS 
F1sh Species: Brook trout, Pearl dace, Creek chub (NAI) 
also Redbelly dace, Blacknose dace (MDIFG) 
COMMENTS 
NORMANDEAU ASSOCIATES 
NAME: 
POND SAMPLING 
3rd Negro Lake 
LOCATION: T16 R9 
2 minnow traps 
DATE SAMPLED: 8/30/75 
SAMPLING GEAR: 
LOCATION: 
DEPTH: 
BY: 
18°C 
TIME SET/PULLED: 1445-2000 
HATER TEMPERATUREj 
SPECIES^ 
Pearl dace 
QUANTITY 
_TOTAl HOURS FISHED: 10.5 hrs 
LENGTH RANGE 
80-ai 
o 
DATE SAMPLED: 8/30/75 B Y : — 
SAMPLING GEAR: Evnerlmental alll nets 
LOCATION: — 
DEP T H : _ _ _ 
TIME SET/PULLED: 1445-2000 TOTAL HOURS FISHED: 5.25 hrs 
SPECIES QUANTITY LENGTH RANGE 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 
LOCATION: ftrrv-tqfnnlr County 
DATE SAMPLED: W M BY: 1 
SAMPLING GEAR: Minnow trap <400' gill net 1 - 2. 2.5. 3.5I_ 
LOCATION: N. Shore landing (North Shore) 
DEPTH: 12 - 24- (24'-121) 
TIME SET/PULLED: 1645-0900 _TOTAL HOURS FISHED:, 
SPECIES QUANTITY LENGTH RANGE 
Creek chub , 
Redbellv dace 
Blacknose dace 
(Brook trout) 34 
DATE SAMPLED: 6/4/54 BY: HBXEG 
SAMPLING GEAR: Gill net (2-2.5-3-3.5) (Minnow trap) 
LOCATION: Deep Hole (East shore) — 
DEPTH 26- - 25' (2'-3') 
TIME SFT/PULLED: 0900-1300 TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
(Creek chub) (50+) 
(Blacknose dace) (4) — 
Brook trout SL 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 3 r a Hg-jrn Tnl-Ti Main '"'-
1-
REFERENCE NUMBER: — 
DATE SURVEYED: a/4/54 B V : 
SECTION LENGTH: _ 
F ROM: Mouth_ 
TO: 200' 
ELECTROFISHING STATIONS: Seined Inlet - 2 Brook trout 0+ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6' Streambed 4'-5' 
STREAM DEPTH:_5J] 
SUBSTRATE: Sand and small rubble 
GRADIENT: gentle 
CURRENT: vol. fiow 1 1/2 cfs 
FISH COVER: 
STREAM COVER: cedar swamp 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: 54^ 
DISSOLVED OXYGEN: 
P H : _ 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total P0 4 
Total PO, 
o 
CO 
J f 11 tered) 
(unfiltered) 
COMMENTS:Spawning sultabllity-falr 
for trout; 50% sand 50% small rubble. 
Nursery-good for small numbers trout 
adult resident-poor too small 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 3rd Negro Lake 2nd Inlet 
REFERENCE NUMBER:  
DATE SURVEYED: 8/4/54 BY: MDIFG 
SECTION LENGTH: 
FROM: Mouth 
TO: 2SQ1 
ELECTROFISHING STATIONS: Seined- 4 Brook trout 0+ 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6' (bedwidth l'-5') 
STREAM DEPTH: 3" 
SUBSTRATE: gravel 
GRADIENT: acute 
CURRENT: •>. 
FISH COVER: 
STREAM COVER: , ^ riar a w a m p 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
P»: 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: i tan 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho PO^ 
Total PO. 
Total PO. 
Jfll tered) 
(unfiltered) 
COMMENTS: Spawning sultability-
fair-gravel Nursery suitability-fair 
small numbers trout, Adult resident-poor 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 4th Negro Lake 
REFERENCE NO.: 102 
LOCATION: Aroostook County T16 R9 
INLET STREAM(S): not on map 
OUTLET STREAM: 3rd Lake Brook 
DATE SURVEYED: 8/7/56; 8/7/62; 8/30/75 BY MDIFG; NAI 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: 49 acres 
MAXIMUM DEPTH: 4' 
MEAN DEPTH: 3' 
SUBSTRATE: Mud 
WATER COLOR: white-clear 
AQUATIC PLANTS: 
DEPTH TEMPERATURE jH _ 
0< 74» F 8.1 8/7/62; MDIFG 
5" 71°F 7.2 _ 
BIOLOGICAL CHARACTERISTICS 
F1sh Species: Brook trout, Pearl dace 
COMMENTS 
Deep Hole, water level up 1.5' due to beaverdam 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 4th Negro Lake _ _ — 
LOCATION: T!6 R9 
DATE SAMPLED:—8/30/75 BY: NAI 
SAMPLING GEAR: Gill net 
LOCATION: Middle of pond toward east end 
DEPTH: 
TIME SET/PULLED: 1615-1930 TOTAL HOURS FISHED: 3.25 hrs 
SPECIES QUANTITY LENGTH RANGE 
None 
DATE SAMPLED: 8/30/75 BY: NAI 
SAMPLING GEAR: Minnow trap 
LOCATION:_ 
D E P T H : _ _ 
TIME SET/PULLED: 1615-1930 TOTAL HOURS FISHED: 
SPECIES QUANTITY . LENGTH RANGE 
None 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 4th Hegrn T j k p 
LOCATION: Aroostook f o n n t y 
DATE SAMPLED: 8/7/56 
SAMPLING GEAR: 1 0 0 ' G l 1 1 n e t 
LOCATION: Midpond 
DEPTH: 6-5-
BY: 
TIME SET/PULLED: 1200-1500 TOTAL HOURS FISHED: 3 hrs 
SPECIES QUANTITY 
Brook trout 4 
LENGTH RANGE 
O 
00 
o 
DATE SAMPLED: 8/7/56 
SAMPLING GEAR: Minnow trap 
LOCATION: 
DEPTH:_ 
TIME SET/PULLED: 
BY: MDIFG 
TOTAL HOURS FISHED: 
SPECIES QUANTITY LENGTH RANGE 
Pearl dace 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME" 4th Negro Lake Outlet 
REFERENCE NUMBER: 
DATE SURVEYED: 8/7/62 BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:, 
STREAM DEPTH: 
SUBSTRATE: 
GRADIENT: flat - gentle 
CURRENT: 
FISH COVER: 
STREAM COVER: cedar swamp 
AQUATIC PLANTS: 
stream stage-above normal 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 69' 
DISSOLVED OXYGEN: 
pH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR white 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
Ortho P0 4 
T O t a 1 P04 (filtered) 
T o t a 1 ra4 (unfiltered) 
COMMENTS: Spawning sultablllty-
gravel patches below 2 beaver dams 
stream dispersed in several channels, 
Nursery-too small and warm Adult resident-none 
NORMANDEAU ASSOCIATES 
STREAK CHARACTERIZATION 
NAME: Main Inlet 4th Negro Lake 
REFERENCE NUMBER: 
DATE SURVEYED: 8/7/62 BY: 
SECTION LENGTH: 
FROM: 
TOr ; 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:_ 
STREAM DEPTH: 
SUBSTRATE:_ 
GRADIENT: 
CURRENT: 
FISH COVER: 
10' 
8 - 1 2 ° 
gpnh 11> 
1 r-ffl 
STREAM COVER: 
AQUATIC PLANTS:_ 
FISH SPECIES PRESENT: Brook trout 
0+ common 
WATER QUALITY 
TEMPERATURE: 53° 
debris 
DISSOLVED OXYGEN: 
PH: 
O 
CO 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: white 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: Spawning suitability-fair to good, 
mixed fine and medium gravel with debris. 
NurBery-qood Adult at mouth good - Spring origin 
STREAM CHARACTERIZATION 
N AME: 4t-h negro Lake Inlet-not on map 
REFERENCE NUMBER: 
DATE SURVEYED: s/7/62 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
NORMANDEAU ASSOCIATES 
B Y : MDIFG. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 6 , 
STREAM DEPTH: >?• 
SUBSTRATE: 
GRADIENT: f 1 a t . 
CURRENT: sn_gpai 
FISH COVER: 
STREAM COVER: R w a m p g u t 
' AQUATIC PLANTS: 
stream stage-above normal 
FISH SPECIES PRESENT: Brook trout 
n+ common to abundant 
WATER QUALITY 
TEMPERATURE: 48°F 
DISSOLVED OXYGEN: 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N03 
Ortho PO4 
Total P04 (filtered) 
Total P04 (unfiltered) 
COMMENTS: Spawning suitabllity-2 channels 
soft black mud- No. Nursery-good for 
trout at mouth. Adult -resident- good for 
trout at mouth. 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY j 
POND NAME: 5th Negro Lake ' 
REFERENCE NO.: 
LOCATION: Aroostook County T1S R9 
INLET STREAM(S): Springs I 
OUTLET STREAM: ! 
DATE SURVEYED: 8/3/62 BY MDIFG 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: SUBSTRATE: 
MAXIMUM DEPTH: WATER COLOR: white and clear 
MEAN DEPTH: AQUATIC PLANTS: 
DEPTH 
surfsoc 
— 
TEMPERATURE pH I U K 
33 —Z_S—. — 
O 
£ 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Pearl dace, Blacknose dace 
COMMENTS 
Clear and sunny - west wind moderate water white and clear 
water level low about 2' with beaver dam washout. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 1=1- Spring 5th Wtign IifK? 
REFERENCE NUMBER: 
DATE SURVEYED: 8/1/62 BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE:_ 
GRADIENT: 
small gravel 
CURRENT: 25 gpm 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS:. 
FISH SPECIES PRESENT: 0+ trout 
few 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total PO4 (unfiltered) 
COMMENTS: good gravel but small 
1' x 1" -2" 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: 2nd Main Inlet - map 5th Lake 
REFERENCE NUMBER: 
DATE SURVEYED: BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: debris, fine sand, some gravel 
GRADIENT: 
CURRENT: 
FISH COVER: 
STREAM COVER: 
50 gpm 
AQUATIC PLANTS:. 
FISH SPECIES PRESENT:, 
few 
0+ trout 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
O 
CP 
to 
CONDUCTIVITY:. 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO 3 
Ortho PO 4-
Total 
P°4 (filtered) 
Total P0 4 (unfiltered) 
COMMENTS: Would be good carry 
over with 2' more head 
STREAM CHARACTERIZATION 
NAME: 3rd (Main) Inlet-5th Lake 
REFERENCE NUMBER: 
DATE SURVEYED: 8/3/62 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
NORMANDEAU ASSOCIATES 
MDIFG 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: gravel-debris bottom 
GRADIENT: 
CURRENT: , 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: o+ trout 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN:_ 
PH ; * 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
Jfil tered) 
(unfiltered) 
COMMENTS: forks at mouth; L branch forks 3 x immed- R. branch 2' 
abandoned beaver dam - good trout spawning and nursery 4' deep channel 
at mouth —good carryover with higher water 
NORMANDEAU ASSOCIATES 
STREAK CHARACTERIZATION 
NAME: 4th Spring Inlet-5th Negro Lake 
REFERENCE NUMBER: 
DATE SURVEYED: 8/3/62 BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: 
STREAM DEPTH: 
SUBSTRATE: gravel 
GRADIENT: 
CURRENT: 10 gpm 
FISH COVER: 
STREAM COVER: 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: 
WATER QUALITY 
TEMPERATURE: 
DISSOLVED OXYGEN: 
PH: 
a 
CO 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho P0 4 
Total PO. 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: 
NORMANDEAU ASSOCIATES 
DICKEY-LINCOLN POND SURVEY 
POND NAME: 6th Negro Lake 
REFERENCE NO.: 
LOCATION: Aroostook County T15 R9 
INLET STREAM(S): 
OUTLET STREAM: 
DATE SURVEYED: 8/10/61 BY MDIFG 
PHYSICAL CHARACTERISTICS 
SURFACE AREA: j^A SUBSTRATE: mud-outlet end 
MAXIMUM DEPTH: * ft WATER COLOR: white 
MEAN DEPTH: AQUATIC PLANTS: 
DEPTH TEMPERATURE £H P.O. M.O. ALK 
0' 77° 7.6 25 ppm 
4' 74° 7.6 8.2 
BIOLOGICAL CHARACTERISTICS 
Fish Species: Brook trout, Creek chub, Blacknose dace observed 
COMMENTS Weather: clear, SW wind Air 80s 0200-0300 
Water level normal Outlet end, mud. 
NORMANDEAU ASSOCIATES 
POND SAMPLING 
NAME: 6th Negro Lake 
LOC AT I ON:_ 
DATE SAMPLED: B/io/61 BY: MDIFG 
SAMPLING GEAR: Gill Net 500' 
LOCATION: 
DEPTH: 3J ... 
TIME SET/PULLED: TOTAL HOURS FISHED: 1 hr 
SPECIES QUANTITY LENGTH RANGE 
Brook trout 47 ^ - in" 
O 
C D 
en 
DATE SAMPLED: 8/10/61 BY: MDIFG 
SAMPLING GEAR: Minnow traps 
LOCATION: 
DEPTH: 
TIME SET/PULLED:. 
SPECIES 
TOTAL HOURS FISHED: 
QUANTITY LENGTH RANGE 
None 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Inlet 6th Negro Lake 
REFERENCE NUMBER: 
DATE SURVEYED: BY: MDIFG 
SECTION LENGTH: 
FROM: 
TO: . 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH:_ 
STREAM DEPTH: 
6-8' (streainbed 8') 
6 - 1 ? " 
SUBSTRATE: mud-gravel 
GRADIENT: n e a r 1 y f 1 w t 
CURRENT: 60 gpm 
FISH COVER: 
STREAM COVER : _ c e d a r _ J 5 M a m I l _ 
AQUATIC PLANTS: 
FISH SPECIES PRESENT:, 
abundant _—__ 
Trout 0+ - 3" 
WATER QUALITY 
TEMPERATURE: 48° 
DISSOLVED OXYGEN:_ 
PH: 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: white 
TOTAL DISSOLVED SOLIDS:_ 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO, 
Total PO. 
(filtered) 
J unfiltered) 
COMMENTS: Spring origin—spawning suitability- 1 - channels - 2 - spring 
S-excellent spawning and nursery for trout - some silt but fairly clean 
gravel, old beaver dam obstruction in low water. 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: Outlet 6th Negro Lake 
REFERENCE NUMBER:_ 
DATE SURVEYED: 8/10/61 BY: MDIFG 
SECTION LENGTH: 
FROM: Outlet 
TO: 1/4 ml 
ELECTROFISHING STATIONS: 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: e - 10' 
STREAM DEPTH 
SUBSTRATE: boulders-ledae. ripples open 
GRADI ENT: gentie-aS3e!jltgi:Ly 
CURRENT: 
FISH COVER: t 
STREAM COVER: cedar swamp - open 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Blacknose dace. 
Trout 0+ occasionally 
WATER QUALITY 
TEMPERATURE: 73°F 
DISSOLVED OXYGEN:_ 
PH: 
O 
CO 
CT1 
CONDUCTIVITY: 
TURBIDITY: 
COLOR: white 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO, 
Ortho PO, 
Total PO. 
Total PO. 
(filtered) 
(unfiltered) 
COMMENTS: old perm, beaver dam holding about 1' head- flow seeping. 
under obstacle except in high water. Spawning-patches of pea gravel 
fair Nursery-fair broken to many channel at outlet rejoins in 500' 
D87 
7) DOWNSTREAM AREA 
1 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION 
NAME: St. John River (at Fort Kent) 
REFERENCE NUMBER: 120 
DATE SURVEYED: 7/8/76 BY: N R I 
SECTION LENGTH: 1/4 mile 
FROM: 1/8 mile above Ft. Kent Bridge 
TO: mouth of Fish River 
ELECTROFISHING STATIONS: From mouth of Fish River upstream 1/4 mile;  
both banks. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: m o o m 
STREAM DEPTH: 0.2 -2 m; O.S m flvg. 
SUBSTRATE: Boulder; some cobble s gravel 
GRADIENT: 
CURRENT: 
FISH COVER: 1 
STREAM COVER: <5% 
AQUATIC PLANTS: Primarily along 
southern shore 
FISH SPECIES PRESENT:Brook trout, fall 
fish, creek chub, common shiner, 
blacknose dace, white sucker, longnose 
sucker, brown bullhead, yellow perch 
WATER QUALITY 
TEMPERATURE: 2 2° c 
DISSOLVED OXYGEN: 7 - 9 5 » 7 - 7 5 
pH: 7-0 
CONDUCTIVITY: 56 n mhos 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
N 0 3 
Ortho PO 4 
Total P 0 4 
Total P 0 4 
(filtered) 
(unfiltered) 
COMMENTS: High water during survey 
and shocking 
NORMANDEAU ASSOCIATES 
STREAK CHARACTERIZATION 
NAME: St. John River at St-Francis 
REFERENCE NUMBER: 121 
DATE SURVEYED: 7/9/76 BY: 
SECTION LENGTH: mile 
FROM: 1/8 mile above boat landing 
TO: international water (below island) 
ELECTROFISHING STATIONS: Boat shocking along both sides of river. 
PHYSICAL CHARACTERISTICS 
80 m 
0.2 - 6 m ; 1 m Avg. 
STREAM WIDTH:_ 
STREAM DEPTH:. 
SUBSTRATE: Boulder w/some cobble, ledges 
„„.„._.,,_ downstream 
GRADIENT: 
CURRENT: 
FISH COVER: 1 
STREAM COVER: 
AQUATIC PLANTS:. 
< 5% 
FISH SPECIES PRESENT: Brook trout, 
burbot, slimy sculpin, blacknose dace, 
pearl dace, fallfish. creekchub, common 
shiner, white sucker, brown bullhead, 
yellow perch 
COMMENTS: Water high, but receding. 
WATER QUALITY 
TEMPERATURE: 
O 
co 
00 
DISSOLVED OXYGEN: 8 - 2 5 » 8 - 2 0 
PH: 7 -° 
CONDUCTIVITY:, 
TURBIDITY: 
COLOR: 
TOTAL DISSOLVED SOLIDS:. 
NUTRIENTS: 
S4 nrohos 
N 0 3 
Ortho P 0 4 
Total P 0 4 (filtered) 
Total P 0 4 (unfiltered) 
NORMANDEAU ASSOCIATES 
STREAM CHARACTERIZATION -
NAME: St. John River at Dickey 
REFERENCE NUMBER: 122 
DATE SURVEYED: 7/10/76 BY: N A I 
SECTION LENGTH: 1/4 mile 
FROM: 1/4 mile above Dam Site 
TO: Dickey Dam center line * 
ELECTROFISHING STATIONS: Boat shocking along both sides of river 
from Dam Site upstream 1/4 mile. 
PHYSICAL CHARACTERISTICS 
STREAM WIDTH: BO m 
STREAM DEPTH: l - 2 m 
SUBSTRATE: Boulder, some cobble 
GRADIENT: 
CURRENT: 
FISH COVER: l 
STREAM COVER: <5% 
AQUATIC PLANTS: 
FISH SPECIES PRESENT: Brook trout, 
blacknose dace, pearl dace, fall 
fish, creek chub, sculpin, common shiner, 
white sucker, brown bullhead, yellow 
perch. 
COMMENTS: Water still high but receding 
WATER QUALITY 
TEMPERATURE: 23"C 
DISSOLVED OXYGEN: a.7, 8.75 
pH: 7.5 
CONDUCTIVITY:_ 
TURBIDITY: 
COLOR: 
46 ymhos 
TOTAL DISSOLVED SOLIDS: 
NUTRIENTS: 
NO3 
Ortho PO4 
Total PO4 
Total PO4 
(filtered) 
(unfiltered) 
> 
EXHIBIT E. 
RESULTS OF MERCURY AND SELENIUM ANALYSIS PERFORMED ON 
DICKEY-LINCOLN PROJECT AREA BROOK TROUT 
(MUSCLE TISSUE ONLY) 
BY HERBERT V. SCHUSTER, INC. 
BOSTON, MASSACHUSETTS 
El 
H e r b e r t V . S h u s t e r , I n c . 
CHEMISTS « BACTERIOLOGISTS * ENGINEERS 
REPORT 
54 CLAYTON STREET, BOSTON, MASS., 02122 
AREA CODE 617 825-1812 
Report No.: 48146 
Date: 8/9/76 
TO: Department of the Army 
New England Division, Corps of Engineers 
424 Trapele Road 
Waltham, Mass. 03154 
ATT: Dr. B.E. Barrett 
RE: Contract/Purchase Order No. DACW 33-76-M-I244 
OBJECT: 
To analyze samples of fish supplied by the Contracting Officer for Mercuric content. 
SAMPLES^ 
Delivered io the laboratory July 22, 1976. 
Sample No. Sample Identification Total Mercury 
ppm by wt. 
1 ( • Campbell Branch 9 Trout 06-28-76 0.11 
2. , Four Mile Brook 06-23-76 0. II 
3. Two Mile 06-22-76 0. 15 
4. HoIton Brook 6 Trout 06-23-76 0.08 
5. Depot Stream 06-23-76 0.08 
6, Fox Brook 06-24-76 0.1 1 
"T 
HoIton Brook 06-23-76 0.22 
8. Rocky Brook Trout 06-28-76 0.05 
c. Whi trey Brook 20 Trout 06-79-76 0. 14 
io! Johnson Brook 12 Trout 06-28-76 0.09 
! 1. Blue Brook 07-07-76 0.09 
12. Priestly Brook ScuIpen 06-25-76 0.10 
13. Fox Brook 07-12-76 0.07 
14. Umsaskis 6 Brook Trout 06-26-76 0.21 
15, Fox Brook 6 Trout 06-24-76 0.02 
16- Blue Brook 1 Trout & ScuIpen 06-25-76 0.07 
< "1 
Sweeney Brook Scuipen etc. 06-25-76 0.06 
18. Five Mile Brook 1410 06-22-76 0.10 
19. Ovellette Brook 07-09-76 0.21 
20. Round Pond 1 Brook Trout 06-26-76 0.68-
-> i » • Depot Stream 1700 07-07-76 0.25 
22. pocwock Stream 07-12-76 0.00 
/ 3. Umsaskis Lake 1 Trout & Fal1 Fish 06-26-76 0.66-
E2 
TO: Department of the Army 
RE: Contract/Purchase Order No. DACW 33-76-M-I244 
Report No. 48146 
Date: 8/9/76 
SAMPLES: (contd.) 
Sample No. Sample Identification Total Mercury 
ppm by wt. 
Pocwock Confluence 06-24-76" 0.20 
25. _Fa 11 s Brook Lake 07-13-76 0.24 
26. Connors Brook 1500 07-07-76 0. 16 
27. - Litimenticook 07-12-76 0.36 
28. - Sweeney Brook Trout 06-25-76 0. 10 
29. • Brown Brook Trout 06-27-76 0.21 
3 0 Pocwock East Branch ! 700 06-24-76 0.08 
3 ! . .a uampbe i i Branch i Longnoss Sucker 06-28-76 0.74-
- West Twin Brook 06-27-76 0. 16 
33. Negro Brook 07-10-76 0. 18 
34. Ovellette Brook 8 Trout 06-24-76 0.09 
35. West Twin Brook 9 Trout 06-27-76 0. 15 
36. 1st. Negro Lake 3 Trout 06-29-76 0.28 -
3 7 . Round Pond 1 Sucker-2 Fall Fish 06-26-76 0. 12 
5 0 . OveMette Brook Scu Ipen 06-24-76 0. 13 
jj . Nigger Brook Near Con i i uence 2000 06-22-76 0.38 
4 0 . Allagash R. Above Rnd. Pond 06-26-76 0.51-
41. vWiggens Brook—4 Trout 06-28-76 0.09 
42. Priestly Brook-5 Trout 06-25-76 0 . 1 0 
43. Chimenticook R. Lower Bridge 06-22-76 0.22 
44.' ..3rd. Negro Lake 3 Trout 200 06-29-76 0.41 
45. Connors Brook 3500 pm 06-23-76 0.29 
METHODS: 
AOAC, 12th Ed., 1975, Para. 25.103 and J.A.O.A.C. 59, #3, 1976, P. 655. 
Respectfully submitted, 
HERBERT V. SHUSJSR, 
n " J n' X 
.J&>ert R. Shnego, Dire^or 
Analytical Services 
/ 
RRS/sk 
p i Shuster 
\ijar 
E3 
REPORT NO. 49030 
October 12, 1976 
TO: Department of the Army 
New England Division, Corps, of Engineers 
424 Trapelo Road 
Waltham, Massachusetts 03154 
ATT: Dr. B. E. Barrett 
RE: Modified Purchase Order No. DACW33-76-M-1244 
OBJECT 
To analyze samples of fish supplied by the Contracting Officer for 
Mercury and Selenium content. 
SAMPLES: Delivered to the laboratory September 23 , 1976. 
Sample Sample Identification 
No. 
No. Total Mercury Total Selenium 
Date Location Trout ppm by Wt. ppm by Wt 
1 9 / 10 / 76 Houlton Brook 7 0 . 065 * L 0 . 1 
2 9 / 1 0 / 7 6 Connors Brook 17 0 . 210 5 . 0 
3 9 / 11 / 76 Whitney Brook 12 0 . 146 L0 . 1 
4 9 / H / 7 6 Rocky Brook 10 0 . 089 L 0 . 1 
5 9 / 11 / 76 Campbell Branch 11 0 . 090 L0 . 1 
6 9 / 1 1 / 7 6 Ouellette Brook 22 0 . 130 L0 . 1 
7 9 / 1 1 / 7 6 Fox Brook 15 0 . 055 L0 . 1 
8 9 / 12 / 76 Brown Brook 9 0 . 134 2 . 9 
10 9 / 12 / 76 West Twin Brook 8 0 .084 L 0 . 1 
11 9 / 11 / 76 Twomile Brook 10 0 .105 L0.1-
12 9 / 10 /76 Priestly Brook 15 0 . 1 31 L0 . 1 
13 9 / 11 / 76 Fivemile Brook 15 0 .159 L 0 . 1 • 
14 9 / 12 / 76 Johnson Brook 20 0 . 160 * 2 0 . ? 
15 9 / 1 2 / 7 6 Pockwock Stream 15 0 .099 4 .0 
16 9 / 12 / 76 Wiggins Brook 24 0 . 247 2 . 8 
17 9 / 1 0 / 7 6 Blue Brook 13 0 . 145 L0 . 1 
Herbert V. Shusfer. Inc. 
64 Clayton Street-
Boston, Massachusetts 02122 
Telephone 617-825-1812 
i E4 
Dept. of the Army 
He: Modified Purchase Order 
No. DACW33-76-M-1244 
Report No. 49030 
Date: 10 / 12 / 76 
SAMPLES (cont . ) 
Sample 
No. Sample Identification 
No. Total Mercury Total Selenium 
Date Location Trout ppm by Wt. ppm by Wt. 
18 9 / 1 1 / 7 6 Chimenticook Stream 3 0 . 054 L 0 . 1 
19 9 / 1 2 / 7 6 Negro Brook 18 L0 . 001 2 . 1 
20 9 / 1 3 / 7 6 Sweeny Brook 17 L0 . 001 22-9 
21 9 / 1 4 / 7 6 Round Pond 2 0 . 2 7 2 N 15-2 
27 9 / 1 2 / 7 6 1st Negro Lake 2 0 . 042 > 7 . 1 
28 9 / 1 3 / 7 6 3rd Negro Lake 3 0 . 037 •/ 2 . 3 
29 9 / 13 / 76 Falls Pond 20 0 .175 14 . 9 
30 9 / 14 / 76 Umsaskis Lake — 2 0 . 2 80 8 . 8 
31 9 / 1 V 7 6 Depot Stream 4 0 . 051 8 .5 
32 9 / 1 5 / 7 6 Ninemile Brook 2 0 . 136 L 0 . 1 
* L = Less than 
Respectfully submitted, 
HERBERT V. SHUSTER, INC. 
Robert R. Shrago ( / 
Director, Analytical Services 
RRS/ne 
88609' 
TK Normandeau Associates, Inc. 
1425 
D5 Aquatic ecosystem and fisher 
N6 ies studies, Dickey-Lincoln 
School Lakes Project, Saint 
John River, Maine. 
